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Editorial:

IS STRICT GLYCAEMIC CONTROL
BENEFICIAL?

Prof. Francisco Abad Santos PhD.

Professor of Pharmacology and Therapeutic. Universidad
Autonoma de Madrid.
Department of Clinical Pharmacology. Hospital la Princesa.
Madrid. Espafa

fabad.hlpr @ salud.madrid.org

Version espanola

Cardiovascular disease isone of the principle causes of morbidity and
mortality, and diabetes mellitusis becoming one of the main risk factors. In
fact, coronary diseaseisthe principle cause of death in diabetic patients.
Several studieson patientswith type 1 diabetes showed that strict glycaemic
control reduces coronary disease by morethan 50%; but the data are not so
clear in type 2 diabetes, asthey usually have other underlying risk factors, such
as high blood pressure, hyperlipidaemia and obesity. For thesereasons, some
authorsdoubt whether strict blood glucose control isnecessary to reduce
macrovascular events and total mortality in patients with type 2 diabetes
mellitus.

Dueto the negative results of several recent clinical trials, some experts suggest
that the effortsto achieve strict glycaemic control in patients with type 2
diabetes should be relaxed. However, this could be wrong, as the microvascular
benefits of strict blood glucose control are well established. It may bethat all
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these studies did not have sufficient power to detect a cardiovascular benefit, as
the difference between the two comparison groups (standard and strict
glycaemic control) was small, or the follow up period wastoo short. A recently
published meta-analysis has shone new light on this subject (Ray et al. Lancet
2009; 373: 1765-72).

This meta-analysis combinestheresults of 5 recent clinical trials, with a total of
33,040 patients (including patients with stable type 2 diabetes) who were
randomly assigned to standard or intensive diabetic treatment. The strict
diabetic treatment was different in each study and was based on
sulphonylur eas, metformin, glitazones, insulin or a combination of several of
them, with a mean follow up of 5 years.

Thefinal analysis showed that strict hypoglycaemic treatment significantly
reduced the incidence of myocar dial infarction by 17% and coronary disease
by 15% . However, no significant effect was found with stroke or overall
mortality. Intensive treatment was also associated with a higher incidence of
hypoglycaemic episodes (38.1% patientsvs. 28.6% with standard treatment)
and an increase in weight of 2.5 kg, which could limit the benefit gained over
other cardiovascular risk factors.

It isimportant to point out that the results seem to be applied to the majority of
the patients, regar dless of the baseline glycosylated haemoglobin level. The
mean reduction in HbAlc was 0.9% greater with the strict diabetic treatment,
which shows usthat better glycaemic control isachieved.

However, the cardiovascular benefits associated with glycaemic control areless
than those obtained by a reduction in blood pressureor cholesterol. Theresults
of thismeta-analysis show usthat each 1% reduction in HbAlc prevents
around 3 coronary events per 200 patientstreated for 5 years, alower benefit
than that obtained for each 1 mmol/l (38 mg/dl) of LDL -cholesterol or 4 mmHg
in blood pressure (8.2 and 12.5 cardiovascular events prevented, respectively).
Furthermore, thereduction in cholesterol with statins and blood pressure
control decrease total mortality, which does not happen with strict glycaemic
control.

Therefore, the overall cardiovascular risk of the patient must be assessed, and
if there hasto be a choice, controlling the hypertension and the dyslipaemia
must be priorities, which does not mean that we haveto forget to control the
glycaemia the best we can. The doctor and the patient must weigh up the
expected benefits with the will and ability of each individual patient to manage
to control the main risk factors. A practical approach could beto gradually
reducethe HbA1c, being careful to prevent sever e hypoglycaemic episodes.
Blood glucose control must begin as soon as possible.

http://biomed.uninet.edu/2009/n2/edtorial-en.html



Rev Electron Biomed / Electron J Biomed 2009;2:5. Editorial: IS STRICT GLY CAEMIC CONTROL BENEFICIAL?.

REFERENCE

Ray KK, Seshasai SR, Wijesuriya S, Sivakumaran R, Nethercott S,
PreissD, Erqou S, Sattar N. Effect of intensive control of glucose on
cardiovascular outcomes and death in patientswith diabetes mellitus. a
meta-analysis of randomised controlled trials. Lancet 2009; 373: 1765-
1772

http://biomed.uninet.edu/2009/n2/edtorial-en.html



Rev Electron Biomed / Electron J Biomed 2009;2:6. Editorial: ¢ES BENEFICIOSO EL CONTROL INTENSIVO DE LA GLUCEMIA?

: mmedu:lna

Volumeindex

Comité Editorial
Editorial Board

Comité Cientifico
Scientific
Committee

Normasparalos
autores
Instruction to
Authors

Derechos de autor
Copyright

Contacto/Contact:
>

Pina

Rev Electron Biomed / Electron J Biomed 2009:2: 6-8.

Editorial:

¢ES BENEFICIOSO EL CONTROL
INTENSIVO DE LA GLUCEMIA?

Prof. Francisco Abad Santos PhD.

Profesor Titular de Farmacologia y Terapéutica. Facultad de
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English version

L as enfer medades car diovascular es son una de las principales causas de
morbimortalidad y la diabetes mellitus se esta convirtiendo en uno delos
principalesfactoresderiesgo. De hecho, la principal causa de muerteen
pacientes diabéticos esla enfermedad coronaria. Varios estudiosrealizados en
pacientes con diabetestipo 1 demuestran que el control estricto dela glucemia
reduce mas de un 50% la enfermedad coronaria, perolos datosno son tan
clarosen ladiabetestipo 2 porque se suelen superponer otros factores deriesgo
cardiovascular como la hipertension arterial, la hiperlipidemiay la obesidad.
Por estos motivos, algunos autores dudan de si esnecesario un control estricto
delaglucemia parareducir los eventos macrovascularesy la mortalidad total
en los pacientes con diabetes mellitustipo 2.

A raiz delosresultados negativos de varios ensayos clinicos r ecientes, algunos
expertos sugieren que se pueden relajar los esfuer zos para conseguir un contr ol
glucémico estricto en los pacientes con diabetestipo 2. No obstante, esto seria
un error porque los beneficios microvasculares del control glucémico estrecho
estan bien establecidos. Es posible que cada uno de estos estudios no tuviese un
poder suficiente para detectar un beneficio cardiovascular porque la diferencia
entrelos dos grupos de compar acion (control glucémico estdndar o estricto)

http://biomed.uninet.edu/2009/n2/edtorial.html
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fuese pequefia o la duracién del seguimiento fuese demasiado corta. Un
metandlisis publicado recientemente aporta nueva luz a esta cuestion?!

Este metandlisis combina los resultados de 5 ensayos clinicos recientes, con un
total de 33.040 pacientes, en los que participaron pacientes con diabetestipo 2
estables que se asignar on aleatoriamente a un tratamiento antidiabético
estandar o intensivo. El tratamiento antidiabético intensivo evaluado era
diferente en cada estudio y se basaba en sulfonilur eas, metformina, glitazonas,
insulina o una combinacion de varios de ellos durante una media de 5 afios.

El andlisisfinal revel6 que el tratamiento hipoglucemiante intensivo reduce
significativamente laincidencia deinfarto de miocardio un 17% y de
enfermedad coronaria un 15%. Sin embar go, no se encontr 6 un efecto
significativo sobre el ictus ni la mortalidad total, y el tratamiento intensivo se
asoci6 a una mayor incidencia de episodios hipoglucémicos (38.1% delos
pacientesvs 28.6% con el tratamiento estdndar) y a un aumento de 2,5 kg de
peso, lo que puede limitar el beneficio producido sobre otros factores deriesgo
cardiovascular.

Esimportante destacar que los resultados parecen aplicar se ala mayoria delos
pacientes, independientemente del nivel basal de hemoglobina glicosilada. La
reduccién media de HbA1c fue 0.9% mayor con el tratamiento antidiabético
intensivo, lo que nosindica que se consigue un mayor control glucémico.

Sin embar go, los beneficios car diovascular es asociados al control glucémico son
menor es que los que produce la reduccion de la presion arterial o € colesterol.
L as estimaciones de este meta-analisis nosindican que por cada reduccion de
1% en laHbA1c seevitan alrededor de 3 episodios coronarios por cada 200
pacientes tratados durante 5 afios, un beneficio inferior al que se consigue por
cada reduccion de 1 mmol/l (38 mg/dl) de LDL -colesterol 0 4 mmHg dela
presién arterial (8.2'y 12.5 episodios car diovascular es prevenidos,
respectivamente). Ademas, la reduccion del colesterol con estatinasy el control
delapresion arterial disminuyen la mortalidad total, lo que no ocurre con €l
control intensivo de la glucemia.

Por tanto, €l riesgo cardiovascular del paciente debe ser valorado globalmente
y si esnecesario elegir, controlar la hipertensiéon y la dislipemia deben ser
prioritarios, lo cual no significa que debamos olvidar nos de controlar la
glucemialo mgor posible. El médicoy el paciente deben sopesar los beneficios
esperados con la voluntad y la capacidad de cada paciente concr eto para
conseguir controlar los principales factores de riesgo. Una aproximacion
préctica puede ser reducir la HbA1c continuadamente con cuidado para evitar
los episodios de hipoglucemia grave. El control de la glucemia se debe empezar
lo méas pronto posible.

http://biomed.uninet.edu/2009/n2/edtorial.html
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FOR 5-HT;5 AND 5-HT,, RECEPTORS
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RESUMEN:

INFLUENCIA DE LA ESTRUCTURA AROMATICA DE LASARILPIPERAZINASEN LA AFINIDAD DIFERENCIAL
CON LOSRECEPTORES5-HT 1, Y 5-HTp

L as piperazinas son una familia de compuestos quimicos muy ampliay con una gran capacidad para interactuar con diversos
receptor es serotonérgicos (5-HT). Debido a estas propiedades, estos compuestos tienen un importante potencial far macol égico,
sin embar go muestran también algunos efectos téxicos asociados. En la actualidad el subtipo 1A del receptor serotonérgico (5-
HT,5) haresultado ser un importante blanco para el tratamiento eficaz de la depresion y ansiedad, mientras que el subtipo 2A

del receptor serotonérgico (5-HT,,) ha sido asociado con numer ables efectos adver sos.

En este estudio, se utilizan diver sos métodos computacionales con €l fin de efectuar una car acterizacién de los fragmentos
estructuralesy las propiedades quimicas asociadas, responsables por la afinidad de las piperazinas para losreceptores5-HT 1 Y
5-HT,a. En estetrabajo, se discuten también, algunas propiedades de las estructur as aromaticas en las arilpiperazinas que son
similares para los dos subtipos del receptor serotonérgico. Por otra parte se sugiere, quela substitucién con calcégenosen la
posicion orto- y meta- asi como el ligero incremento en el peso molecular son modificaciones que pueden aumentan la afinidad
parael receptor 5-HT 15; mientras que las arilpiperazinas con substitucion por hal6genos en las mismas posiciones ademas de un
pequefio decrecimiento en el peso molecular podrian incrementar la afinidad para el 5-HT 4 receptor.

PALABRAS CLAVE: Piperazina; Receptor serotonérgico; Farmacoforos; Afinidad; Selectividad; Disefio de farmaco
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SUMMARY:

The piperazines are a large family of compounds with an enormous potential for interacting with several serotonin (5-HT)
receptors. Those compoundsreveal prospect for use asdrugs with diver se therapeutic applications, despite the fact that they also
show some toxicological effects. Actually, the subtype 1A of 5-HT (5-HT,,) receptor isresponsible for efficient treatment of

anxiety and depression, while subtype 2A of the 5-HT (5-HT,5) receptor isaccountable for several adver se effects. In this study,
we applied several computational approachesto better describe the most important chemical and substructure propertiesthat
areresponsibleto influence the affinity of arylpiperazinesto the 5-HT 15 or the 5-HT,, receptors. In the present work we discuss
some properties of the arylpiperazines aromatics structuresthat are similar for both serotonin receptors. However,
consequently, we showed that the chalcogens substitution close to the benzene ortho- and meta- position aswell asa slight
increment in the molecular weight showed mor e affinity to the 5-HT 15 receptor. While arylpiperazineswith halogens

substitution at the same benzene position aswell asa minor decrease in the molecular weight had mor e affinity for the 5-HT,p
receptors.

KEY WORDS: Piperazine; Serotonergic receptor; Pharmacophore; Afinitty; Selectivity; Drug design.

INTRODUCTION

Theinterest in therole of serotonin (5-HT) and the mechanism of action of antipsychotic drugs (APDs) istheresult to itsdirect
and indirect effectson various 5-HT receptors, especially the 1A and 2A subtype serotonergic receptors (5-HT 15 and 5-HTop,

respectively). Thus, both 5-HT,, antagonism and 5-HT 14 agonism may be the most important of the 5-HT receptorsfor APD
action. Postsynaptically, both 5-HT, and 5-HT,, receptorsarelocalised on the pyramidal neuronesin the cortex, where the 5-
HT 4 receptor inhibits neuronal output by activation of a hyperpolarising potassium current, and the 5-HT ,, facilitates output
via activation of phospholipase C12,

This opposition between thetwo 5-HT receptor subtypes suggeststhat agonists at 5-HT 5 receptors may modulate dopaminergic
neurotransmission in the brain in asimilar fashion to 5-HT, receptor antagonists. The 5-HT ;5 receptor agonists can stimulate
therelease of dopamine (DA) in the prefrontal cortex aswell as potentiate the effect of 2 subtype dopamine receptor (D,)
blockerson DA release3. These studies suggest that 5-HT ;1 receptor activation iscritically involved in theregulation of DA
releasein these two brain regions, which areinvolved in key cognitive function.

5-HT 14 receptorsarelocated both presynaptically and postsynaptically. The presynaptic receptors are also known as

autor eceptors and ar e stimulated automatically upon release of serotonin. Activation of the 5-HT 1, autor eceptor sinhibitsthe
release of serotonin on a global level34. Several studies suggest that atypical antipsychotics exert their effects on dopaminergic
neurotransmission, at least in part, via activation of 5-HT 4 receptors#, presumably due to concomitant potent 5-HT,, and
relatively weak D receptor antagonism®. Cai et al. & suggested this may be a mechanism by which 5-HT ;5 receptors modulate
memory and anxiety.

Theuse of 5-HT 1, receptor agonists may substitute for 5-HT,, antagonism and achieve many of the same benefitsin
combination with weak D, receptor blockade. All these studies!-7 focuses on theregulation of central 5-HT 4 receptor function
asan ideal target to antidepressant drugs by 5-HT 15 receptor agonists underliesthe therapeutic efficacy of these drugs.

The5-HT 4 receptor is present in high density in serotonergic cell body areas, in particular the dorsal and median raphe nuclei,

aswell asin cortical and limbic areas (e.g. frontal cortex, entor hinal cortex, hippocampus, amygdala, septum)8-10, |t's also
present in the hypothalamus wher e play important rolesin the regulation of neuroendocrine function and responsesto stress.

Anxiolytic or antidepressant efficacy may be duein part to compensatory changes distal to the 5-HT 1, receptor receptor, such
asregulation of G protein expression or reduced capacity of thereceptor to activate G protein dueto regulatory processes (e.g.
phosphorylation) at the level of the G protein?.

Theincreasein serotonin neurotransmission, due to somatodendritic autor eceptor desensitization, to normo-sensitive 5-HT 1
receptorsin certain brain regions (e.g. hippocampusor cortex) and to sub-sensitive 5-HT 15 receptorsin other brain regions (e.g.
amygdala or hypothalamus) underlies the therapeutic efficacy of these drugs7 (Figure 1).
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Figure 1. Anxiolytic and Antidepressant Drug Effects on Serotoner gic Neurotransmission (Adaptation from Hendler et al.”).
The5-HT 5 receptor islocated on serotonergic cell bodies and dendrites, functioning as the somatodendritic autor eceptor.

Several compounds are agonists at the 5-HT 15 receptor, comprising anxiolytic and antidepr essant activity.
By blocking the serotonin transporter (SERT) or inhibiting monoamine oxidase (M AO),
antidepressant drugs increase the synaptic concentration of the serotonin neurotransmitter (5-HT).

The piperazines (Figure 2) are an important family of compounds with vast pharmacological propertiesfrom their interactions
with several 5-HT receptors, in particular, the 5-HT 5. However, one assumesthat this family has the same mechanism of action

and toxicity as amphetamines and ecstasy11-16, Actually, the most adver se effects ar e supposed to be due to the agonist
interaction of the piperazineswith the 5-HT,517. Indeed, Capela et al.18-19 demonstrated, in vitro, that the over stimulation of 5-

HT,, receptor isresponsible for the cortical neuron's death.

H
o

N
H

Figure 2. Piperazine functional group.

Furthermore, the adver se effects on 5-HT,, receptor s associated with piperazine consumption are usually schizophrenic
symptoms and cerebral cortex disorders'820, in part, dueto the 5-HT,, receptorsagonist interaction. On the other hand, the 5-
HT 5 receptorsareresponsible for a central modulation of affective disorders, such as anxiety and depression, revealing an
enormous potential for antipsychotic drugs?!, as previously referred.

Our goal consisted on identifying the chemical and molecular propertiesin the piperazine family that deter mine the selectivity
and the affinity for 5-HT 14 and 5-HT 5 receptors. So, it ispossibleto improve drug design for compounds with mor e affinity

and selectivity for the 5-HT 15 receptor. For this purpose, mathematics and statistics methods were used for our analysis from
thearylpiperazinesin relation to the two receptor targets.

In thelast decade, several Quantitative-Structure Activity Relationships (QSAR) studies were made of arylpiperazines their
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chemical and molecular propertiesrelevant to the 5-HT 1, and 5-HT 4 receptors, aswell, to phar macophor es?2-25, |t was shown

that electro-topologic structure and substructure distances wer e the principal factorsinvolved in the structur e-activity
correlation, although they also wererelated to the compounds' lipophilicity25.

Thestructural diversity of 5-HT,, ligandsrepresents a challenge for pharmacophor e definition, although some proposed models
exist, aswe already referred. Tammy et al.26 believed that the presence of a basic nitrogen group asa central point of the ligand-
receptor interaction maybe questionable. Indeed, their resear ch illustrated, at least in the piperidine family, that the basic
nitrogen group substitution didn't affect ligand's afinity in relation to 5-HT,, receptorsand reduced, actually, the possibility of
interaction with other receptors. So, our research tried a new biochemical interaction approach that makes possible the design of
new drugs and computational simulations.

MATERIALSAND METHODS

Data Set

The pharmacophor e char acterizations wer e developed from a group of molecular descriptors (1D, 2D and 3D) obtained from
eDragon through a study set of a hundred and twenty four arylpiperazine derivates (Tables 1-7 in the annexes).

Computational methods

Structures of all arylpiperazine derivates were drawn on the ChemDrawn27 softwar e package, pre-optimized by molecular
mechanicsusing the MM 2 force field. Thefinal structure was obtained by subsequent optimization with AM 1 semi empirical
Hamiltonian, implemented in the MOPAC 6.0 program?8,

Molecular descriptors (n=1666) were calculated for each molecular structure using eDragon softwar €2%-32 while the appropriate
descriptor selection was made by means of the genetic algorithm (GA) program designed in Matlab v7.0 for thispurpose. After a
previous analysis of theinitial descriptor set considering: a variability of morethan 90% by descriptor and the elimination of the
descriptorsthat present morethan 80% of correlation between them, we obtained 572 and 573 final descriptorsfrom eDragon
for the5-HT 5 and 5-HT,p receptors, respectively.

For GA analyses33,34, the procedur e was composed of 600 chromosomes chosen by a probabilistic form and the crossover was
performed uniformly and with a probability of 50%. This procedurewas fixed at 1 000 effective iterations. Next, the mutation
procedurewas carried out by changing the genes (variables) of the chromosomes with a fixed probability (50%). The
crossover/mutation steps wer e repeated several times until they had reached a fixed stop criterion. In our model, the stop
criterion was fixed at 100 000 iter ations. The new chromosomes obtained after crossover/mutation procedur e wer e evaluated
with the objective function of leave-one-out internal cross-validation (Q2 o) and wasonly included in the population if the

Q2 oo valuewas higher than any of the chromosomes already considered in the initial population.

To avoid procedure complications by the structural diversity present in the piperazine's data set, we performed the subdivision
of theinitial number of piperazinesinto five subgroups by their structural similarity through cluster analysisfrom Moloc
softwar e35.36. For each cluster, a model was obtained by the combination of the GA and other parametersfor model validation,
such asthe bootstrap internal cross-validation (Q2BOO) and the leave-multiple-out internal cross-validation (Q% o). The

Q2 mo Was calculated considering only a group of molecules (around 33%) for the model construction. Whilethe Q2g0, a
mor e accepted internal cross-validation, was calculated by taking samples randomly and repeatedly of size N (whereN isthe
molecules number) for the construction of the model and predicting the remaining molecules. This procedure was repeated
several times (we used 5000 repetitions) and the Q2 represented the mean predictability coefficient. For the multiple linear

regression (MLR) evaluation we used the Statistical Package37:38. Ther efore, we elabor ated the phar macophor e model of 5-
HT,5 and 5-HT,, receptors, after flexible alignment. The phar macophor e groupsidentification as well as the flexible alignment

wer e performed with M oloc softwar e3.

RESULTSAND DISCUSSION

Thevast number of molecular descriptorsobtained in eDragon softwar e were simplified by eliminating the low variation and
high correlated descriptorsin the data set and, therefore, eliminating a lar ge part of background noise from the essential
information in our descriptors. The next step consisted of cluster analysis and, conseguently, the formation of subgroupsfrom
initial piperazines set by the application of the respective method in Moloc softwar e35 (Figure 3). That previous procedure
allowed usto get five groups of piperazineswith high structural similarity and made possible a better extrapolation of the
mutual information shared by the flexible alignment in each group.
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Figure 3 presentstheinitial study set (129 piperazines) division into several clustersby structural similarity shared between
them. The number of clustersisproportional to structural similarity shared by the moleculesin each subgroup. The selected
clustersare pointed out in the figure by the numbers (1-5), which we believe to be a better equilibrium between the chemical
characterization and the application domain.

Figure 3. Dendogram obtained by the Moloc cluster analysis of theinitial molecular set. The selected subgroups (1 until 5) are
marked in red.

It isinteresting to note that the five clusters cloud did not point up the same molecules for each receptor (ascan be observed in
Table 1), because not every molecule from the study set showed simultaneously a known pKi for 5-HT 14 and 5-HT,, receptors.
For each selected cluster a predictive model was obtained with the combination of the GA and the validation method previously
referred. The obtained models and the selected descriptorsare presented in the Tables 2 and 3.

Table 1. The number of compounds obtained in each cluster for 3-HT  and 3-17T2.
receptors from cluster analvsis in Matlab software.

Cluster 1 | Cluster 2 | Cluster 3 | Cluster 4 | Cluster 5 Total

N" of 5-HT,,

32 7 17 = :
compounds = B L] B [ 14

K" of 5-HTz,
compounds

L6 23 24 16 11 o0
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Table 2. Predictive 3-1T,4 models and statistical parameters obtained by GA-MLE.
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0453(0 1 25) (=025
R B F r (Fron Qz:_m.r anuﬂ

0912 0832 | 22794 | <0 0l 0,745 0610 0690

PRaa = 570800117 ROV — 020300, 0d46) ROF S 4w —

342200 588) MorZsv

5-HT,, Cluster 2
Maodels
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Cfusrer 3 R B! F P Pici Fi D aca
0990 1 0930 | 112744 ) <0 0l 0,960 (898 0895

Mote: The number in (...} 15 the standard error of the coefficient,

Table 3. Predictive 5-HTz4 medels and statistical parameters obtained by GA-MLR.

PRy = 12300(0.625) + 14 1191 248) MATS v — 1.489(0.178)
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phay = 3328(0.423) + 0 100001 3 ) RIS + 0.1 4400.044)
: Merii3m + 162 926(23 488) Riv
Claster 3 R s F P Foow | Frw | Fooo
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[
Cluster 5 R I F P (Froo | Fow | (Fooo
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Note: The number in (...} 15 the standard error of the coefficient.

It'simportant to remember that theinterpretation of molecular properties are extremely difficult, in particular, some classes of
eDragon descriptors. Therefore, we used a correlation matrix analysis between the selected descriptors of each cluster and the
easily interpretable descriptor family, such as constitutional descriptors, functional groups, atom-centred fragments and few
other descriptors, to a better under standing of the structural similarity criteria applied in phar macophore models by Moloc
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softwar e35. This procedure allowed usto observe, thought an under standing way, the shared molecular information common in
theinteraction with both subtypes of serotonergic receptors and compar e these molecular aspects with previous resear ches?2-26,

The GA selected descriptorsarestrongly related to flexibility (number of rotatable bonds), molecular weight, aromatic
substructure and atom typeinvolved in the aromatic substitution; and all they represent the principal factorsinvolved in 5-HT
receptor selectivity and affinity. Besidesthe principal piperazine group, both receptors had affinity to aromatic groupswith
strong electrotopological or electr onegative substituents and the presence of RCONHR bondsin the molecule, which are similar
to the peptide bonds observed in several intrinsic proteinsin humans. The two subtypes of serotonin receptors shared an
empathy with heteroatoms' alpha carbons, such as oxygen and nitrogen elements, and aliphatic amines. On the opposition, we
observed the lack of empathy with the bromine element and some functional groups, more exactly -N(CO), and -CX3 (where X is
a certain chalcogen or halogen element).

On the one hand, the 5-HT 15 receptor showed mor e specificity for arylpiperazineswith chalcogens, such as oxygen and sulphur
elements, in particular. On the other hand, the 5-HT 5 receptors had mor e affinity for arylpiperazines with halogens, such as
fluorine and chlorine elements. Besides all that, both receptorsrevealed a crescent affinity when those periodic elementswere
present in the arylpiperazine aromatic structures at ortho- and metha- positions, in particular. The effect of halogen or chalcogen
elements on the arylpiperazine selectivity is probably related to the spatial arrangement of the group in the aromatic ring and its
influence on the final arylpiperazine confor mation, as observed by Gaillard et al.24 and L 6pez-Rodr iguez et al .25.

Although molecular weight and saturation index weremore or lessthe samein each cluster, we noted a very small tendency for
the 5-HT 15 receptor when those factorswere slide arises. While 5-HT 5 receptor had more affinity for arylpiperazineswith less
molecular weight and saturation index, the number of substituentsin aromatic group of arylpiperazine, which allowed rotative
bonds, was moredaring for the 5-HT,, receptor.

In pharmacophor e construction, we selected one group of moleculesthat demonstrate an elevated affinity index for one receptor
and, ssimultaneously, a minor affinity index for the other receptor. So those subgroups from the study set should represent the
most important intrinsic physico-chemical propertiesfor each serotonin receptor and, therefore, facilitate our interpretation.
Next, each previous subgroup was submitted to flexible alignment by a super position algorithm from Moloc softwar e35. This
made possible the maximum super position of molecules and their saturated bonds, in particular. So, common molecular
properties were valued in phar macophore model construction (Figure 4).

Figure4. lllustrations of 5-HT 1 and 5-HT,, pharmacophoresin theleft and right pictures, respectively, obtained from Moloc
software.
Legend - The pictures of the spheres representing specific three-dimensional conformational characteristics, more exactly:
Dark blue sphere - Hydrogen atom donors (acid group). Light blue sphere - Aromaticity. Red sphere - Hydrogen atom acceptors
(base group)

Figure 4 show a basic centrein both models, mor e exactly, the existence of a proton acceptor in the N4 functional group from
piperazine (red sphere), while the light blue sphere demonstrated the steric effect due to aromatic substructure predominance
around the N4 atom. However, the 5-HT,, model exhibited a more steric shield without losing the N4 atom's basic char acter .
The presence of electronegativity group density, such asthe carbonyl group (C=0), shared proportionately a certain basic
character in the molecule and it wasmorevisiblein 5-HT 1, model. Furthermore, acid groups (dark blue sphere) revealed a
higher influencein the 5-HT,, receptor interaction, instead of the 5-HT 1, receptor, dueto their positionsin relation to
hydrophobic centres of arylpiperazines. These results werein accor dance with Chidester et al.35. In spite of all this, the
pharmacophor e constituted a standard model from the common properties given by certain number of molecules and, so, was
dependent on local molecular propertiesfrom some privileged structures. The N4 atom's basic character, the carbonyl group
and the aromatic rings pi (F) density were some examples of such privileged structures present in our study set.
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Aswe can note, both phar macophor e models shar e some common char acteristics, such asaromatic rings and one basic group,
mainly a basic nitrogen group. Actually, those structures had the predisposition to form atriangular and linear
rearrangement20,26. We observed a major complexity in the 5-HT ;4 pharmacophore due to the existence of carbonyl group
between a N4 atom (see Figure 5) and an aromatic ring in some arylpiperazines (molecules 78, 92, 128 and 129 in the annexes).
These circumstances tend to modify the phar macophore's model itself but preserving its high affinity for the receptor.

Figure5. Representation of N4 atom present in the arylpiperazine functional group.

In the performed analysis we studied the properties of the arylpiperazines family principally those aspectsrelated to the
aromatic neighbouring. Therefore, the analysis of ligand-receptor interaction needsa further study, such asmolecular docking,
for a better under standing of how the analysed molecular properties are adjusted with thelocal environment of the actives sites
inthe5-HT receptors.

CONCLUSIONS

We can conclude that arylpiperazines family share similar aromatic structure properties of interaction with 5-HT 14 and 5-HTp

receptors, such asi) strong electrotopologic or electronegative substituents, ii) substructureswith hydrogen donor and acceptor
groups between aromatic group and N4, iii) N and O elements as substituentsin benzene (Bz-N1-N4) with the capacity of
establish hydrogen bonds, iv) and antipathy with Br element and specific groups (N(CO), and CX3, X = halogen or chalcogen).

Furthermore, there also exits diver se substructuresthat allowed altering the intrinsic arylpiper azine affinity to select a specific
subtype of 5-HT receptor. The 5-HT 5 pharmacophore model studied demonstrate that i) a basic group high accessibility, ii) an

electronegative substructure near the ortho position aromatic ring and iii) and opposite lipophilic and electr ostatic effectsin the
nitrogen substituent wer e extremely important for the affinity of arylpiperazinesfamily. In particular, the presence of aromatic
substructures at ortho- and metha- positions, inhibition of their rotative bonds and the attenuated increase of the saturation
index and molecular weight are chemical propertiesthat allowed theincrease of arylpiperazines affinity for the 5-HT 5

receptor to the detriment of the 5-HT, receptor.

Finally, arylpiperazines without H-donor groups or halogen atoms and with electronic density or chalcogens (e.g. O and S) close
to the benzene ortho- and metha- substitution position wer e associated with high increment of 5-HT 5 receptor affinity. Our

study allows confirming previously experimental data and, moreimportantly, to under stand the electrotopologic and three-
dimensional. arylpiperzin€'s substructuresimportancein the selectivity of subtype 5-HT receptors.

However, ligand-receptor interaction properties need further investigation thought molecular docking or other computational
approach.
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The piperazines are a family of chemical compoundswith different pharmacological propertiesincluding those arising from the
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result of interaction with serotonin receptors. The authors, by computational methods, establish arelationship between the
structure of the interaction with different piperazineswith two types of 5-HT receptor antagonists.

Theinfluence of the substituents of benzenering asthe molecular weight of arilpiperizinas was discussed and a model for
undestand the substructuresimportancein the selectivity of subtype 5-HT was established. Further in vivo studies are needed to
confirm the data that the autor s obser ved using computational model.

Comment of thereviewer Prof. Amalio Garrido Escudero PhD. Head Environmental Engineering and Toxicology Dpt.
Universidad Catélica S. Antonio. Guadalupe. Murcia. Espafia.

The authors have developed an extraordinary effort using a highquality set of tools. Bibliography is generousand it isvery well
updated.
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RESUMEN:

Introduccién. La farmacovigilancia es una actividad de salud publica destinada a la identificacién, evaluacién y prevencién de
los riesgos asociados a los medicamentos una vez comer cializados. En Cuba existe un sistema de Far macovigilancia con una tasa
elevada dereporte de efectos adver sos por medicamentos (7000 a 10 000 casos anuales).

Desarrollo. Serealiz6 un estudio farmacovigilancia, descriptivo, transversal y retrospectivo, que utilizo la M etodologia y
Procedimientos de Trabajo de la Unidad Coordinadora Nacional de Farmacovigilancia, donde se analizar on todos los reportes
de RAM llegados a la unidad durante el 2007 procedentes de todo €l pais.

Resultados: Se analizaron 6928 notificaciones de reacciones adver sas medicamentosas (RAM), notificandose 12963 RAM arazdn
de 1.9 RAM por notificacién, de ellas 4251 fuer on reacciones impor tantes (61.3%) segun criterios establecidos por la unidad
coordinador a nacional de far macovigilancia de Cuba. L os sistemas de ér ganos mas afectados durante el afio fueron piel y angjos
(1774, 25.6%) seguido del tracto gastrointestinal (1438, 20.7%). Entre los farmacos con mayor numero dereportes se encontr 6
captopril (418/6.03%), €l ibuprofeno 289/ 4.2% Yy ciprofloxacina 259/3.7% . Predominaron lasRAM probables (68.7%) y

moder adas 47.1% y las mas frecuentes fueron erupcion cutanea, vomitosy fiebre. Entre las asociaciones farmaco - RAM muy
importantesy con baja frecuencia de aparicion sereportaron en total unas 2953 (35.9%) en el afo, de ellasel 9.1% fueron
reacciones no descritasen laliteratura revisada.

Conclusiones: se detectaron entre una o dos reacciones adver sas a medicamentos por cada notificacion realizada. Dejando claro
laimportancia en la seleccién delos medicamentosy su uso racional. L os farmacos més asociados a las reacciones adver sas
notificadas fueron captopril, ciprofloxacina e ibuprofeno, la piel y el sistema digestivo fueron los sistemas mas afectados y las
reacciones adver sas que predominaron fueron las moderadasy probables. Hay que monitorizar las asociaciones farmacos -
RAM de baja frecuencia asi como las reacciones graves o inesper adas que puedan ocurrir paralograr una adecuada valoracion
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beneficio - riesgo de los farmacos de que disponemos en el mer cado cubano.

PALABRAS CLAVE: reacciones adver sas a medicamentos, farmacovigilancia Cuba, efectosindeseables.

SUMMARY:

Introduction: Phar macovigilanceis an activity of public health for the identification, assessment and prevention of risksrelated
to medicines once marketed. In Cuba thereisa pharmacovigilance system with a high reporting rate of adver se drug effects
(7000 to 10 000 cases annually).

Methods: We developed a descriptive, transversal and retrospective, phar macovigilance study, which used the methodology and
working procedures of the Cuban Coordinating Unit of Pharmacovigilance, and analyzed all reports of ADR received in 2007
country wide.

Results: We analyzed 6928 reports of adver se drug reactions (ADRs) which included 12,963 adver se effects, with arate of 1.9
ADR per report form. Among them 4251 wer e significant reactions (61.3%) accor ding to criteria established by the coor dinating
unit of phar macovigilancein Cuba. The most affected organ systems during the year were skin and appendages (1774, 25.6%)
followed by the gastrointestinal tract (1438, 20.7%). The drug with the highest number of reportswas captopril (418/6.03%),
followed by ibuprofen (289/4.2%) and ciprofloxacin (259/3.7%). According to intensity, mild ADRs predominated (68.7%) and
the other 47.1% corresponded to moder ate ones. The most frequent adver se effects wer e cutaneous er uption, vomiting and fever.
Very important associations drug - ADR of low frequency of occurrence werereported (2953/35.9% ), from them 9.1% were
reactions not described in the literature reviewed.

Conclusions: The Cuban system develops a seriouswork on drug surveillance; thereisno drug without adver se effects, making
clear theimportancein the selection of medicines and their rational use. The follow up of associations drug-ADR serious and low
frequency or unexpected, is necessary to achieve an adequate benefit-risk evaluation.

KEY WORDS: adverse drug reactions, phar macovigilance, adver se effects, drug surveillance.

INTRODUCCION

La Farmacovigilancia ha sidoy es, una materia delas ciencias dela salud con un alto contenido técnico y cientifico, pero que
ademasimpacta directamente sobrela sociedad. Es €l conjunto de procedimientosy actividades encaminadas a la deteccion
registro, notificacion e informacion de reacciones adver sas, ocasionadas por los medicamentos después de su aprobacion y
registro. Esto serealiza con e fin de determinar posible causalidad, frecuencia de aparicion, gravedad y establecer las medidas
preventivas que llevan al uso masracional de medicamentosy a la optimizacién delarelacién Beneficio-Riesgo. Ademas nos
per miteidentificar nuevos datos sobre riesgosy prevenir dafios en los pacientest

Laincidencia de reacciones adver sas medicamentosas (RAM) encontrada en diver sos estudios variaentre el 1% y el 30% debido
alautilizacion de diferentes metodologias para la deteccion y evaluacion delas RAM. Sin embargo la mayoria de los estudios
prospectivos muestran quela incidencia de RAM en los pacientes hospitalizados (excluyendo |os pacientes con reacciones leves)
esentree 10% y el 20%23,

Laadmision de pacientes a los hospitales por causa de reacciones adver sas a medicamentosesentreel 3% y el 7%. Las muertes
inducidas por medicamentosson rarasy ocurren en el 0.5% y el 0.9% de los pacientes hospitalizados*>. En Cuba € sistema de
farmacovigilancia esta integrado por un total de 16 unidades provinciales. Se ha implementado en todo el paisun programa de
vigilancia para todos los profesionales y técnicos de la salud, con un Ginico método de validacion e identificacion de los riesgos
asociados a |os medicamentos comer cializadosS.

El desarrollo de la Far macoepidemiologia en Cuba en €l afio 1996, a través de su centro rector, el Centro para el Desarrollo dela
Far macoepidemiologia (CDF) surge por la necesidad de contar con una disciplina que abar cara todos los aspectos r elacionados
con el medicamento durante su transito, desde la produccion hasta el consumo. Descansando su estructura en unared nacional
formada por 175 centr os municipales de Far macoepidemiologia, ubicados en una farmacia seleccionada en cada municipio y que
apartir de ese momento se conoce como Farmacia Principal Municipal (FPM)E.
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El CDF cuenta entre sus principales lineas de trabajo con la Farmacovigilanciay su Unidad Nacional Coordinadora’. Para esto
se establecié la metodologia a seguir en caso de notificacién de sospecha de reaccién adver sa a medicamentos nacionales o
importados, asi como la Medicina Natural y tradicional”.

Unareaccion, al contrario de un acontecimiento, se caracteriza por la sospecha de unarelacion causal entreel farmacoy e
episodio, atendiendo a la valoracion de imputabilidad que haga el profesional sanitario8-10,

El uso extendido del medicamento establece el alcance definitivo de los riesgos (efectos adver sos) y de los beneficios (eficacia
terapéutica) en sus diferentesindicaciones terapéuticas. Esto muestra laimportancia de la farmacovigilancia para controlar €l
comportamiento del medicamento una vez que ha sido aprobado para su uso por la autoridad sanitaria®.

Esreconocido el hecho de que no siempre se utilizan correctamente los medicamentos. Diferentes factor es confluyen para
generar esta situacion, como la innumer able cantidad de farmacos que apar ecieron en |os Ultimos afios, la infor macion sesgada
originada casi siempreen laindustriafarmacéuticay la falta de un andlisis critico dela informacion necesaria para una correcta
seleccion de los medicamentos. Todo ello lleva a situaciones, a veces graves, con € uso de medicamentos3-11,

Espor ello que el sistema cubano de farmacovigilancia permite alertar ante determinadas situaciones al Ministerio de Salud
Publica paralatoma de acciones especificas por jemplo: retener lote de un medicamento, retirar un medicamento delared
asistencial por problemas de seguridad, etc. Ademas de ofrecer informacién que sirva de base para la docencia del personal de
salud y para estudios epidemiol dgicos de far macos. También gener a sefiales de alerta sobre el comportamiento delos
medicamentos en la poblacion®11, Todas estas infor maciones son necesariasy de gran utilidad parala agencia reguladora de
medicamentos (CECMED) en la toma de decisiones’.

Espor ello que esta investigacion se propuso analizar el comportamiento de las Reacciones Adver sas a M edicamentos en Cuba
durante el afio 2007, identificandose los far macos més sospechosos de producir reacciones adversasy clasificando lasreacciones
adver sas seguin severidad, causalidad y frecuencia.

MATERIAL Y METODOS:

Serealizo un estudio de far macovigilancia descriptivo, transversal y retrospectivo donde se analizaron todos losreportes de
RAM llegados a la base de datos nacional en la unidad nacional coor dinadora de far macovigilancia de Cuba durante el 2007
procedentes de todo el pais.

Para €llo se utilizo la Metodologia y Procedimientos de Trabajo dela Unidad Coordinadora Nacional de Far macovigilancial? la
cual citamos a continuacién. 1. M étodo de notificacion espontanea de RAM y envio de notificaciones de sospechas:

» Losprofesionales sanitarios en Atencién Primaria de Salud (APS), ante un paciente en el que observa un conjunto de
signos, sintomas o alteracion de algin examen de laboratorio, que hace sospechar una posible asociacion con la
utilizacién previa de un medicamento, deben iniciar €l proceso de notificacion. Pueden comunicarlo mediante el modelo
33-36-1 al jefede grupo basico detrabajo o al director técnico dela farmacia comunitaria o al director dela farmacia
principal municipal, que selo entregaran al Far macoepidemidlogo (Presidente del comité far macoter apéutico
municipal).

« Losprofesionales sanitarios en los hospitales, ante un paciente, tanto ingresado como de cuer po de guardia, en €l que
observa un conjunto de signos, sintomas o alteracion de algin examen de laboratorio, que hace sospechar una posible
asociacion con la utilizacion previa de un medicamento, deben iniciar el proceso de notificacion. Pueden comunicarlo
mediante el modelo 33-36-1 al far macoepidemidlogo del hospital o al director técnico-administrativo dela farmacia del
hospital, estos se encargaran de velar por la calidad del llenado del modelo y dediscutir las notificaciones en el seno del
comité far macoter apéutico

« Lanoatificaciéon de las sospechas RAM de frecuencia habitual de aparicion serecibiran quincenalmente en la Unidad
Coordinadora Nacional de Far macovigilancia (UCNFv) mediante una base de datos en soporte magnético enviado por
las Unidades provinciales, la cual seré objeto derevision por parte delos especialistasde la UCNFv.

» Unavez revisada cada sospecha de RAM, si cumple con los par ametr os establecidos en la misma pasara a engrosar la
base de datos nacional

« Lanatificacion detodas las sospechas de RAM gravesy mortales se notificar an via telefénica y/o correo electr 6nico por
la UCNFv, inmediatamente después de haber ocurrido la misma (siempre antesde las 24 horas), enviando
posteriormente, y antes de los 10 dias posteriores, la planilla electrénica (modelo 33-36-1) y la discusiéon del grupo de
expertos provincial.

L asreacciones fueron codificadasy clasificadas segiin sistema de 6r ganos de acuer do al diccionario de reacciones adver sas de la
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OMS (WHO Adverse Reaction Dictionary) y los farmacos de acuer do al sissema ATC (Anatomical Therapeutical Chemical
Classification). Se utilizaron los criterios de causalidad nombrados por la OM S (definitiva, probable, posible, condicional y no
relacionada) y de acuerdo a su gravedad se clasificaron las RAMsen: leves: cuando los sintomasy signos fuer on facilmente
toleradosy no requierieron cambio de terapéutica ni antidoto terapia. Moderadas: cuando hay malestar suficiente queinterfiere
con la actividad usual, y requirieron observacion o cambio de terapéutica y no necesariamente se preciso la suspension del
farmaco. Graves. cuando se puso en peligro la vida del pacientey por tanto requirieron la suspensién del farmaco causante dela
reaccion y laadministracién de un tratamiento especifico para contrarrestarla. L etales: cuando contribuyeron directa o
indirectamente ala muerte del pacientel3. La informacion obtenida fue procesada a partir de base de datos nacional de
farmacovigilancia en e programa Excel, donde existe un campo que muestra si la reaccion adver sa reportada fue causa de
ingreso hospitalario, lo cual nos aproxima al conocimiento de losreportes de RAM que motivaron ingreso en unidades
asistenciales hospitalarias. Se utilizaron como medidas de resumen los nimer os absolutosy por centajes. L os resultados fueron
presentados en tablasy gréficos.

RESULTADOS:

LaTabla 1 muestrala frecuencia de casos de r eacciones adver sas que mativaron ingreso hospitalario, y la deteccién de RAM
moderadasy graves, reportadas en la base de datos nacional de far macovigilancia, entre los afios 2003-2007.

Tabla 1. Frecuencia deingresos por RAM y severidad reportadas al Sistema Cubano de Far macovigilancia. Afios 2003-2007.

Total de reportes de Casos de RAM que Casos graves y
RAM [ afic motivaron ingreso £ moderados
2003 12601 1007 0.8% G027 478
2004 7063 397 5.6% 3651 51.7
2005 TOZ5 272 3199 ZBOT ine
2006 5261 349 4.2% 3714 44 9
2007 6929 271 3.9% 3337 485

Fuente: Balance 2007. Unidad Coor dinadora Nacional de Far macovigilancia3.

Durante el afio 2007 serecibieron 6929 notificaciones de RAM, notificAndose 12963 RAM arazén de 1.9 RAM por naotificacion,
de ellas 4251 fuer on reacciones adver sasimportantes para un 61.3% (segun criterios para determinar RAM importantesdela
UCNFv, en lasNormasyy procedimientos de trabajo del Sistema cubano de Farmacovigilancia) 12. La tasa de notificacion anual
fue de 615 notificaciones por millén de habitantes.

En notificaciones del afio 2007, segin grupos de edades, predominaron las RAM en adultos 59.8%, seguido de la poblacion
geriatrica con un 20.5% y los nifios con un 19.4%. Ladistribucién por sexo siguié igual comportamiento que en afios anteriores,
siendo el sexo femenino el masrelacionado con sospechas de RAM (4436 notificaciones, 64,0%).

Larelacion de causalidad seguin el algoritmo de Karch y L asagnal3 se establecid paralasRAM (Tabla 2). El 68,7% delas RAM
se consideran reacciones probables.

Tabla 2. Distribucién de las reacciones adver sas segiin causalidad. 2007.

Causalidad

Definitivas 182 2,
Probables 4759 68.7
Posibles 1392 20.1
Condicionales S84 8.4
Mo Relacionadas 11 0.1

Fuente: Balance 2007. Unidad Coordinadora Nacional de Farmacovigilancia

En la Tabla 3 se muestran la distribucién de las notificaciones segiin severidad durante los afios 2005, 2006 y 2007.
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Tabla 3. Distribucién de notificaciones de RAM segln severidad. 2005-2006-2007.

2005
Leves 4218 550 4547 G000 3550 51.2
Moderadas 2699 425 3510 g4 3262 471
Ciraves 83 20 185 1.2 a5 1.4
Mortales 23 0.2 19 0.3 20 03

Fuente: Balance 2007. Unidad Coor dinadora Nacional de Farmacovigilancia

L os sistemas de 6r ganos més afectados durante el afio fueron piel y angjos (1774, 25.6%), gastrointestinal (1438, 20.7%), sistema
nervioso central (1024, 14.8%), general (801, 11.6), cardiovascular (688, 9.9%) y respiratorio (519, 7.5%).

Las RAM mas frecuentes fueron erupcion cutanea, vomitos, fiebre, cefalea, epigastralgia, tos, taquicardia, mareos, hipotensién,
nauseas, urticariay disnea. Las RAM fueron en su mayorialevesy conocidasl4-15,

Sereportaron un total de 362 notificaciones a tratamientos de medicina natural y tradicional, representando el 5.2% del total de
notificaciones. Estetipo de RAM aumento consider ablemente en relacién al afio anterior, considerandose uno delos logros
alcanzado durante el afio.

La Tabla 4 muestra los medicamentos que mas se reportaron con RAM gravesy tipo de RAM.

Tabla 4: Farmacos que produjeron mayor nimero de RAM graves. 2007.

Farmaco Notificaciones RAM
S Anafilaxia, disnea, edema de glotis, shock anafilactico,
Penicilina KL 13 . ok H
inconsciencia
Dipirona ] Anafilaxia, inconsciencia
Acido acenlsalicilico 3 Hemorragia digestiva
Acido MNalidixico 3 Anafilaxia, convulsiones, edema de la glotis, sincope
i 2 - Edema angioneurotico, mnecrolisis  toxica  epidérmica,
Ciprofloxacina 5 o
hemorragia digestiva
Espasmotone ] Bradicardia, shock anafilactico, sincope, inconsciencia

Giluconato de calcio Dolor anginoso, hipotension

b

Estreptoquinasa recombinante Hipotension, inconsciencia

b

Penicilina cristalina Shock anafilactica, lipotimia, edema de la glotis

Lad

Amoxicilina Edema de la glotis, shock anafilactico

Vacuna pentavalente Cianosis, shock

[

Digoxina Bloqueo auriculoventricular

5]

Ihuprofens Shock anafilactico, sindrome renal rapidamente progresivo

5]

Intacglobin Bradicardia, cianosis

5]

Clanosis

Ringer lactato

Fuente: Balance 2007. Unidad Coor dinadora Nacional de Farmacovigilancia

L os farmacos aminofilina, ampicilina, anis estrellado, atenolol, captopril, carbamazepina, cefotaxima, ceftazidima,
ciclofosfamida, cisdiscloro diamino platino, citoprot P, dextrosa 50%, diatrizoato compuesto, enalapril, ifosfamida, ketamina,
metoclopramida, nitroglicerina, penicilina benzatinica, propofol, salbutamal, teofilina, timolal, tioridazina, vancomicina,
vincristinay warfarina también presentaron reacciones graves, que en total supusieron 95 notificacionesde RAM graves que
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fueron reportadas en las primeras 24 horas de su conocimiento.

En latabla 5 se muestran las sospechas de r eacciones adver sas medicamentosas con desenlace mortal en €l afio 2007.

Tabla 5: Sospechas de Reacciones M ortales Afio 2007

FARMACO s
: REACCION OTROS FARMACO! IMPUTARBILIDAD
Mo de casos) EE e A ¥
: : Mucositis Bleomicing, metrotexate Pasible
Cisplatine (2) g xz ; ”
Leucopenia Bleomicina, metrotexate, fluouracilo Mo relacionada
Shock anafilactico Teofilina Probahle
Penicilina eristalina (2) Para ) e 2 :
cardiorrespiratorio lidocaina hiperbanca Posible
Shock anafilactico - Definmtiva
Penicilina rapilenta (2)
Paro cardiaco Glibenclamida Pasible
Shock cardiogémico Predmisona, vinensting, doxormubicina Probable
L-Asparaginasa {2}
Coma Prednisona, vineristing, daunorrubicing | posible
Levamisol, factor de  transferencia,
Albimina (1) Aritinia fumarato ferroso, multivit (Retinol 5000 | p )0
U, tlamina 2 mg, nicotinamida 20 mg,
niboflaving 3 mg, vitamina D 400 myg)
Propofol (1) Broncospasmo - Probable
Rifampicina, pirazinamida, prednisona,
polivit (amina 2.5 mg, dboflavina 1.6
o e o e | mg, nicotmamida 20 mg, acido folico i
Isomacida (1) Insuficiencia hepatica 025 mg, R 330 U Pasible
cranocobalamina 006 mg, pndoxina
2.0 mg)
Ciclofosfamida (1) Miclosupresion Adnanomeina Pasible
Ciclofosfamida, Sfluouracilo,
Metrtexato (1) Leucopenia nitropental, enalapril, hidroclorotiazida, | Posible
verapamilo
Cientamicing 1) Paro Ciprofloxacina Pasible
cardiorrespiratorio ] )
Tiopental {1} Shock anafilictico - Probable
Vacuna Pentavalente (1) Paro cardiaco Paracetamol Condicional
Intacglobin (1} Shock anafilactico - Pasible
Halotane (1) Paro respiratono Succinilcolina Pasible
Propiltivracilo (1) Insuficiencia hepatica | Propranolol Probable
it . s Ciclofosfamida, bleomicina, .
Vincristina (1) Anemia aplasica adriamicina, etopésido, morfina Pasihle

Fuente: Balance 2007. Unidad Coordinadora Nacional de Far macovigilancia

En total e presente afio cerr6 con 20 sospechas de r eacciones adver sas mortales, préacticamente igual nimero que en e afo
anterior, deigual manera, los antimicrobianos mantienen su comportamiento.

Entre las asociaciones Farmaco - RAM muy importantesy con baja frecuencia de aparicion sereportaron en total unas 2953
(35.9%) en € afio, de ellasel 9.1% fueron reacciones no descritasen la literatura revisada. (Formulario Nacional de
M edicamentos de Cuba)16. L os farmacos que més produjer on estos efectos se muestran en la tabla 6.

Tabla 6. Farmacos que mas se relacionar on con efectos adver sos de baja frecuencia de aparicion. 2007.
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FARMACO N° Casos (%) REACCION ADVERSA
: : z % Dhsminueion de la libido, opresion precordial, edema de la glots, erupeion
2 L
Captopnl 125 {29.3) i
Dipitona 100 (46.5) Edema angioneuratico, sialorrea, lipotimia, cianosis, eritema multiforme,
broncospasmo
. oy - Inconsciencia,  lipotimia, necrolisis  toxica  epidérmica,  hemormagia
Ciprofloxacing 5128.5) digestiva, glositis, vasculitis, sordera, confusion mental
2 Alucinaciones, desviacion de la mirada, disnea, inconsciencia, nistagmo
. : 34 4 .
Metoclopramida Ml perdida de la vision, extrapiramidalismo
Wimang 40 {83.3) Confusion, disnea, epigastralgia, disminucion de peso, vérigo, taquicardia
Piraxicam 37(40.2) Anafilaxia, disnea, urticana, confusion
. i Lipotimia, sincope, fotosensibilidad, fontancla abombada, convulsiones,
Apidy Ngligtxico 24141.0) fotofobia, percepeion alierada de los colores
Metocarbamol 21{67. T Alucinaciones, disnea, parestesia, hemorragia digestiva, urticaria
Atenolal 17(22.4) le:l'.II.EL disminueion de la likido, parestesia, broncospasmo, clandicacion
mtermmitente
Aminofilina 15{31.%) Lipotimia, relajacion de esfinter, paro cardiaco
Ajo 13 (30.49) Hematomas, hematuna, gingivorragia, hipotension anenal
Aloe Alas Alucinaciones, debilidad muoscular, hematunia, hipopotasemia

* Del total dereportesdel farmaco. Fuente: Balance 2007. Unidad Coordinadora Nacional de Farmacovigilancia

DISCUSION:

En Cuba existe un sistema de Far macovigilancia con una tasa elevada de reporte de efectos adver sos por medicamentos (7000 a
10000 casos anuales). A través de los afios el sistema ha perfeccionado la deteccién y andlisis de los efectos adver sosy ha
aumentado el por centaj e de efectos adver sos moder ados y graves, que generalmente implican la atencion de urgencia y/o ingreso
hospitalario. A partir dela definicion del concepto de RAM importante en septiembre del 2000 en Cuba se comenzé a ver una
tendencia a disminuir la notificacién dereacciones levesy aumentar las de moderadas, gravesy mortales, y se produce un
aumento dela calidad delosreportes enviados por las provincias, lo cual se muestra con los datos mostrados en losresultados de
este estudio relacionados con la frecuencia de ingresos por RAM vy severidad reportadas al Sistema Cubano de
Farmacovigilancia durante los afios 2003-2007.

Deigual forma masdela mitad delosreportes fueron consider ados reacciones adver sas impor tantes que seguin los criterios del
sistema cubano engloba a todos aquellos reportes en nifios menores de 1 afio y en embar azadas; reacciones adver sasrelacionadas
con lavacunacion y con la medicina natural y tradicional; aquellas reacciones adver sas que comprometan la vida del paciente o
que produzcan la muerte; asi como reacciones adver sas moder adas que afectan los sistemas nervioso central, cardiovascular,
hemolinfopoyetico, piel y angjos, respiratorio, y genitourinario. El tipo de RAM reportado nos habla de un sistema que ha
venido ganando en la calidad del reporte.

L os pacientes més afectados fueron del sexo femenino, correspondiendo con lo reportado en la literatural414-15, Esto puede
estar relacionado con €l mayor nimer o de farmacos a los que estan expuestas las mujeres, y por un uso inapropiado de los
medicamentos mediante la automedicacion.

En relacion los grupos de edad, predominaron losreportesde RAM en los adultos; no se comporté deigual formaalo descrito
tradicionalmente en la literatural4.14-15 pues son los ancianos la poblacién de mayor riesgo, debido a que los ancianos consumen
més medicamentos y no cuentan fisiol6gicamente con todas las condiciones necesarias para soportar la agresion inminente de
estos farmacos; aunque cabe sefialar que muchas de estas reacciones se pueden prevenir si serealiza una adecuada prescripcion
y vigilancia de estos pacientes. Esto podria ser debido a un subregistro dela notificacién de lasreacciones adversasen la
poblacién de ancianos o cual es una limitacion del método de notificacién espontanea de RAM. El problema del subregistro
también afecta alasRAM en la poblacion pediatrica que posee car acter isticas propias como la inmadur ez enzimética que
favorecen la aparicion de reacciones adver sas.

Predominaron lasRAM probables, debido a que en estos pacientes no existio reexposicion ni habia una causa alter nativa que
justificara el cuadro clinico; seguidasde las RAM posibles donde si existié una causa alter nativa. Solamente una ter cera parte de
lasRAM se clasificaron como definitivas, hecho que ha sido descrito en laliteratura ya que para que la reaccion sea clasificada
de esetipo tiene que haber reexposicién y reaparicion delareaccion, y no es ético reexponer al paciente a un farmaco cuando se
sospecha una RAM.

Con respecto ala severidad delasRAM, sereportaron reacciones adver sas leves seguidas de las moder adas. L as reacciones
adver sas graves que pusieron en peligro la vida de los pacientes estuvier on relacionadas en su mayor ia con antimicrobianosy
antiinflamatorios no ester oideosy reacciones de hiper sensibilidad, tipo B, la cuales no son predeciblesy estan asociadas a una
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elevada mortalidad como se constata en la literatura.

L osreportes de reacciones adver sas mortales se relacionar on fundamentalmente con farmacos antineoplasicos y
antimicrobianos. Al analizar laimputabilidad en cada caso pudimos concluir que en la mayoria delas RAM larelacion de
causalidad se clasifico como posible por cuanto la patologia de base u otro/s farmacos pudieron estar relacionados con la causa
demuertedelos pacientes. Hay que sefialar que la penicilina rapilenta constituy6 el farmaco con mayor nimero de reportesde
reacciones adver sas graves manifestadas por reacciones de hiper sensibilidad.

En 20009, € sistema cubano ha continuado trabajando en perfeccionar losfiltros derevision de notificaciones a nivel municipal y
provincial, en afianzar los grupos de trabajo multidisciplinariosy en desarrollar nuevos métodos de anélisis como el método
bayesiano de generacién de sefiales, asi como en e mantenimiento de la capacitacion, investigaciones, publicacionesy
retroalimentacion a su red12-13, Se observa también un aumento en la notificacion de efectos adver sos de baja frecuencia de
aparicion. Laretroalimentacion del sistemay la comunicacion del riesgo han llegado hasta los notificadoresy profesionales
sanitarios en general, y seredactaron notas informativas a profesionales sanitarios dando a conocer las car acter isticas del
problema (por g emplo nota informativa de piroxican en el 200717 y de agonistas dopaminérgicos en € 200818) y las
recomendaciones para la prevencion de los efectos indeseabl es.

Estetrabajo posee como limitacién que el método empleado es la notificacion espontanea de reacciones adver sas que, como
sabemos, es un método de bajo coste per o que depende mucho de la voluntad del personal sanitario para notificar las reacciones
adver sas, asi como de los conocimientosy laimportancia que sele atribuya al tema, por lo cual essu principal desventajala
infranatificacion19-20,

L os objectivos futur os estdn encaminadas a la deteccion de RAM moder adas, gravesy mortales, ademas de baja frecuencia de
aparicion, sobretodo aquellas que se consider en sefiales, para lograr una adecuada valor acién beneficio-riesgo de los farmacos de
que disponemos en el mercado cubano, ademés de la realizacion de investigaciones donde se combinen métodos de
farmacovigilancia activosy pasivos para conseguir un mayor ndmero de reportes. Debe mantener se la retr oalimentacion a los
profesionales sanitariosy fomentar la discusion delosresultados de este estudio en la comunidad médica.

CONCLUSIONES

Se detectar on entre una a dos sospechas de RAM por cada natificacion realizada. Predominando las RAM de pacientes de sexo
femeninoy en el grupo de adultos. L as reacciones adver sas mas frecuentes fueron erupcion cutanea seguida por los vomitos.

Predominaron lasreacciones adver sas levesy probables. Entre las asociaciones farmaco - RAM muy importantesy con baja
frecuencia de aparicion se reporto como farmaco mas frecuente el captopril.
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Comentario del revisor Dr. Martin de Frutos Herranz PhD. Fisiologia humana. Escuela Univer sitaria de Enfer meria.
Universidad de Burgos. Burgos, Espafia

El interésde este articulo se basa en que nos permite conocer el procedimiento de comunicacion y registro de losreacciones
adver sas a los medicamentos en Cuba.

Asimismo, nos per mite conocer los procedimientos para el seguimiento que a tales efectos se hace en dicho pais.

Comentario del revisor Dr. Enrigue Seoane Vazquez. Doctor en Farmacia. Far macoeconomista. Profesor de Ohio State
University Columbus. Columbus. USA

El perfil de seguridad de un medicamento no se conoce suficientemente en el momento de registro para la comercializacién. Los
ensayos clinicos previos al registro serealizan en una muestra relativamente peguefia de pacientes que, ademas, no representa
una parteimportante de la poblacién, tales como ancianos, pacientes con multiples patologiasy tratamientos, o nifios, que
utilizara el farmaco. Por ello esnecesario larecogida y analisis de infor macion de los efectos del medicamento después de su
comer cializacion.

Lafarmacovigilanciay, especialmente, el sistema voluntario de notificacion de reacciones adver sas per miten identificar
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problemas de seguridad que suceden después de la comer cializacion del un medicamento. El estudio realizado por la Dra.
Alfonso y colegas provee una descripcion del desarrollado sistema de notificacion voluntaria de reacciones adver sas a
medicamentos (RAM) en Cubay una detallado andlisisde laincidencia de lasRAM en el pais.

El estudio demuestra la existencia de RAM en medicamentostanto de alta como de baja utilizacién; laimportancia dela
polifarmacia como factor deriesgo dela aparicion delas RAM; laincidencia de RAM en todos los grupos de poblacion; y la
crecienteidentificacién de RAM asociadas con la medicina natural. El articulo también destaca los planes para el futuro
desarrollo del sistema de farmacovigilancia en el pais.
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Publicado 14 de junio de 2009
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RESUMEN: METODO SENCILLO Y SENSIBLE PARA LA DETERMINACION DE POLIHEXANIDE EN SOLUCION
MULTIUSO.

Un método invertido sencillo de fase HPL C ha sido desarrollado para la deter minacion de clor hidrato biguanudo de poli-
hexametileno en la solucién multiuso para las lentillas hidr éfilas. La fase mévil fue acetonitrile 1% (v/v) acetato aménico de 20
mmol/L en el agua como 16: 84 (V/V) en unatasa deflujo de 1 ml/min. El clorhidrato biguanudo de poli-hexametileno fue
detectado por la absorcién de UV a 235 nm. El pH fue mantenido a 4,0 utilizando €l &cido acético glacial. El método de Yiping et
al ha sido modificado ligeramente segiin la necesidad. L a cantidad detectada es 2 uG/ml y por eso fue llevado a cabo utilizando el
método de pre concentracién bajo vacio. Desde €l cromatograma, fue observado que un pico claro apareci6 al tiempo de
retencion 5,883 min para el clorhidrato biguanudo de poli-hexametileno. La recuperacién de droga fue encontrada a 99,38% y el
método fue sencillo, rapido y propio parala concentracion de la droga en la solucion multiuso para las lentillas hidr 6filasy para
el llevar a cabo la estabilidad segiin la directriz de ICH paravalorar la estabilidad de clorhidrato biguanudo de poli-
hexametileno en la solucién multiuso.

PALABRASCLAVE: Liquido estandar deléagrima (LEL). Clorhidrato de Polihexanide (CHPH). Area bajo curva (ABC)

SUMMARY:

A simplereversed phase HPL C method has been developed for the deter mination of polyhexamethylene biguanide
hydrochloridein multipurpose solution for hydrophilic contact lenses. The mobile phase was acetonitrile 1% (v/v) ammonium
acetate 20 mM in water as 16: 84 (v/v) at a flow rate of 1 ml / min. Polyhexamethylene biguanide hydrochloride was detected by
UV absorption at 235 nm. The pH was kept at 4.0 using glacial acetic acid. The method of Yiping et al has been slightly modified
as needed. The quantity detected was 2 ug/ml so it was carried out using a preconcentration method under vaccum. From the
chromatogram, it was observed that a distinct peak appeared at retention time 5.883 min for polyhexamethylene biguanide
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hydrochloride. Therecovery of drug was found to be 99.38% and the method was simple, rapid and suitable for the assay of
drug in multipurpose solution for hydrophilic contact lenses and for carrying out stability as per ICH guidelinesto assessthe
stability of polyhexamethylene biguanide hydrochloridein multipurpose solution.

KEY WORDS: Standard tear fluid (STF). Polyhexanide hydrochloride (PHNB). Area under curve (AUC)

INTRODUCTION

Polyhexamethylene biguanide hydrochloride (PHMB.HCL) has been utilized as a new antimicrobial providing reliable
preservation in multipur pose solution (MPS) for hydrophilic contact lenses!:2. It isa polymeric compound with low skin
irritancy, low eyetoxicity, fast speed of kill, stable and effective over awide pH range. It isavailable as 20% aqueous solution
(w/v) with a molecular structureasshown in figure 1.

o A aer o

Fig. 1: Molecular structore of PHMB.HCL

The composition of MPSisgiven in table 1. The MPSisfound to be effective against bacteria, fungi, protozoa and viruses even at
very low concentration34.

Table 1: Composition of multipurpose solution (MPS)

Ingredient Concentration
Polvhexamethvlene biguamde hvdrochlonde 0.0002%,
Baoric acid 0.20%
Sodium tetraborate 0.02%
Sodium chlorde 0.80%
Distilled water g.s to 100ml

In order to supervisethe quality of MPS containing PHMB.HCI, it is necessary to develop the method to assay the sample of
drug accurately. Reversed phase high performance liquid chromatography (RP-HPL C) with photodiode array detector (PDA) is
the most frequently used method for routine deter mination. However, to the best of our knowledge, no RP-HPL C method for the
analysisof PHMB.HCI in MPSfor hydrophilic contact lenses has been reported except that of Yiping et al.5> who hastried to
establish a simple and rapid HPL C method for theroutine analysis of PHMB in compound chemical disinfection.

MATERIALSAND METHODS

Materials

PHMB. HCI was obtained from Avecia Biocides, Manchester, U.K. Acetonitrile and water HPL C grade were from S.D.
chemicals, Mumbai, India. Ammonium acetate, glacial acetic acid were of analytical grade and were used asreceived.
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HPL C instrumentation and chromatographic conditions

HPL C was performed with a Shimadzu class VP series manual injector fitted with a 20 pl loop, a model SPD- 10 UV detector, a
model LC- ATVP pump operated in an isocratic mode and a 4.6 mm i.d sign 50 mm Shim- pack CL C- ODS C18 column, particle
size 5 um. The mobile phase was 16:84 (v/v) of acetonitrile-1% (v/v) and ammonium acetate 20 mM in water and it was pumped
out at 1 ml / min. The mobile phase was filtered through a 0.45 um membrane filter and ultrasonified before use. The UV

absor ption spectrum of PHMB.HCI indicated the presence of an analytically useful absor ption band with a maximum at 235 nm

asshown in figure 2.

ane

Fig. 2: UV spectrum of PHMB.HCI

The 20 pl samples of MPS which was pre-concentrated under vacuum wasinjected and chromatogram was obtained. The
temper ature was maintained at 30 °C. Under this condition, PHMB.HCI was eluted at 5.883 min as shown in figure 3.

Interferences from other ingredients of MPS were not observed.

0z,
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Fig. 3: Chromatogram of PHMB.HCI (retention time 5.883 min)

Preparation of Standard Curve

From the drug sample (20% w/v), 1.0 ml was pipetted and transformed into 100 ml capacity volumetric flask and volume was
made up to 100 ml with filtered standard tear fluid (STF) of pH 7.4. The composition of STF was as mentioned in table 2.
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Table 2: Composition of standard tear thuid (STE) at pll 7.4

[ngrdients Concentration
Boric acid 0.2g
Sodium tetraborate 0.02g
Sodium chlonde 0.80g
Distilled water g.s.10 100ml

From this solution 1.0 ml was further diluted up to 100 ml with the STF of pH 7.4 in a 100 ml volumetric flask in order to obtain
a stock solution of 20 pug /ml. From this stock solution different volumes were withdrawn and diluted with STF of 7.4 for
obtaining different concentration from 0.25 pg /ml to 7.5 pug /ml. The volume of each standard solution was 10 ml and all these
wer e filtered through a membranefilter (0.45 um). The 20 pl of each solution wasinjected into the HPL C column in order to
obtain the chromatogram and AUC (area under the curve) was calculated. The observed values aregiven in table 3.

Table3 : III‘I C t'demL of 's[d[lddt‘d mlulmn ol PMITB.TIC] (detection 235nm)

(1g ) (. ‘nudLu i | y
().25 110121 114268 0.632455532

0.50 120634 119580 0.894427191
[.00 31147 130204 0.983191563
1.50 141660 140828 0.894427191
2.00 152171 151452 0.894427191
2.50 162686 162076 0.894427191
3.00 173199 172700 0.632455532
3.50 183712 183524 0.894427191
4.00 194224 193948 0.894427191
4.50 204738 204572 0.632455532
5.00 2152351 215196 0983190011
5.50 225764 225820 0.894427191
6.00 236277 236444 0.632455532
6.50 246789 247068 0.816494089
7.00 257302 257692 0.894427191
7.50 267815 268516 0.632455532

n=>06. results are the mean of six readings
Coefficient of correlation (r*) = 0.9994
Equation of regressed line y = 21248x+108956, where v 1s regressed AUC
Slope(m) = 21248.x 1s the concentration (ng/ml). intercept (¢)= 108956.

The method wasrepeated for six timesi.e. n=6. A standard plot PHMB. HCL was drawn by plotting concentration on X- axis
and AUC on Y- axisand isshown in figure 4.
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Fig. 4: Standard plot of PHMB.HCI in HPLC analysis

From the point observed the regressed linewas drawn and the equation of thisregressed line was calculated. The coefficient of
correlation (r2) was also deter mined. The coefficient of correlation (r2) = 0.9994 and equation of regressed line y= 21248x+
108956, wherey isregressed AUC and slope (m) is 21248, x isthe concentration (ug/ ml) and intercept (c) is 108956.

Determination of PHMB.HCI in MPSunder Stability Studiesas per ICH Guidelines

Under the stability studies of the formulation, 20 pl of the sample undiluted wereinjected into an HPL C column, using similar
conditions asin the case of the standard curve and AUC was obtained. The drug concentration obtained by extrapolation of the

AUC of the sample under the standard curve and the potency of the drug in the sample was calculated.

Sample Stability

The Stability studieswere carried out according to the ICH guidelinesand for this pur pose MPS which wer e developed on pilot
scalewere kept at 40°C and 75% RH in humidity chamber for 6 months. The sampleswere withdrawn at intervalsof 0, 1, 2, 4
and 6 months and analyzed for drug content by the HPL C method of analysis as mentioned before. Theresultsaregiven in table

4,

Table 4: Mean drug content values of stzbility studies at 40 = 0.3%C & 75% RH for MPS with PHMB HCL
Tims _Meen drug conten Percant drug Log % drug Elops Degradation rate costant K
| idaysh  (ug/mly _ _ _ remalning ramalning [days™)
] 2082 100 2000
k1] 2049 89,37 1.9872
B0 2028 80.35 19928 14,66 10°% 2378 = 0*
120 2018 8T 1.9808
180 2.000 96.09 1.0887 $5

Theresults of the stability studies carried out as per |CH guidelines wer e compar ed with those of the sample at 0 day. The data
converted into log percent drug remaining and it was plotted against timein days as shown in figure 5.
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Fig, 5: Degradation kinetic profile of MPS with PHMB.HCI (ICH guidelines)
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Fig. 5A: Degradation kinetic profile of MPS with PHMB.HCI

The dlope of the line was deter mined, and from this, the degradation rate constant 'K' in days was calculated.

RESULTSAND DISCUSSION.

An HPL C method of analysis of PHMB. HCI was carried using the method of Yiping et al after slight modification. Under the
method, UV detection at 235 nm was performed. The UV spectrophotometric determination was carried out in isotonic STF of

pH 7.4. For this purpose, the drug solution was scanned in UV range and PHM B.HCI exhibited ¥ max at 235 nm. The drug was
detected accurately with recovery of 99.38%. The standard curve under HPL C analysis between AUC and concentration obeyed
Lambert's Beer law between the concentration of 7.5 pg/ml and a high value for the coefficient of correlation was observed. This
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method of analysis was found to be simple, rapid and accurate for the deter mination of PHMB.HCI. The sample was
preconcentrated by vaccum befor e subjecting it to HPL C studies.

Stability studieswere carried out asper | CH guidelinesin order to see the stability of drug in the MPS. Under the ICH
methodology, sufficient number of containers of the product werekept at 40 £ 0.5 °C and RH 75% in a humidity chamber for six
months. The samples were withdrawn at different time intervals and analyzed for the drug (PHM B.HCI) by the HPL C method
of analysis. Thelog percent of drug remaining was plotted against timein days and from the curve, the slope was deter mined. By
using the slope, the degradation rate constant was determined and it was found to be 33.76x10?5 days?1. The amount of drug
degraded waslessthan 5 % of the total. Hence an arbitrary shelf life of two years can be assigned to the product as mentioned
by ICH guidelines.

CONCLUSIONS

The HPL C method with slight modification of Yiping et al was found to be precise, accurate and suitable. The method was found
to be suitable to fix an adequate shelf lifefor the product.
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Comment of thereviewer Silvia Albillos Gar cia PhD. Inbiotec (I nstituto de Biotecnologia). L eon, Espafia

This study determinesthe stability of a multipur pose solution (M PS) used as antimicrobial and for preservation of hydrophilic
contact lenses by detecting the stability of its main active compound: polyhexamethylene biguanide hydrochloride. This new
antimicrobial is said to present advantages such aslow eyetoxicity, stability over awide pH range and fast kill speed.

Theauthorsdescribe a method for quantitation of the active compound found in this M PS by means of HPL C improved from a
previously described method by Yiping et al. Theimprovements achieved a much lower limit of detection for the method.
Stability analyses for the MPS at certain storage conditions wer e performed up to six months proving the methodology valid for
determination of the stability of the compound of interest with adequate accuracy and following the ICH guidelines.

Comment of thereviewer Monica Cavia Saiz CD. Resear ch Unint. Complejo Asistencial de Burgos. Burgos. Espafia

The HPL C technique used for the determination of drug stability isan essential part of pharmaceutical formulation
development. In thisarticle, the author s provides a thorough description of high-performance liquid chromatography (HPLC)
for the determination of PHMB.HCL in the multipurpose solution. PHMB.HCL isan antiseptic belong to the biguanide group,
which are cationic substances well known for their effective action against microbial infection.

Nowadays, there are few methods for the study of PHMB.HCL. The main reason isthe complexity of the sample composition,
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that it isalways present as mixture of oligomers. Furthermore, thelack of aromatic groups makesthat detection via UV-
absorption isdifficult. The authorsin thisarticle development a HPL C method, in terms of throughput, accuracy and cost-
effectivenessthat it covers essential aspects of enhance efficient separation, such as mobile phase preparation and optimization of
HPL C analysis. Analysis of the results showed satisfactory precision ranging. Thus, the detection limitswereof 2 pg/mL. It is
also demonstrated that the high sensitivity allows the method to be used for development as prophylactic or therapeutic drugs
against various eye infections.

Furthermore, thisarticle summarisesthe stability studies of PHMB.HCL in the multipur pose solution. Results presented show
that the amount of drug degraded was lessthan 5% of thetotal. These data present new infor mation about of a smple method
for the determination of PHMB in eye drops aswell asits possible application in pharmacokinetic studiesin ophthalmology,
since the technique can produce reliable analytical results quickly and relatively cheaply.
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RESUMEN:

Se hace un intento de estimar los par &metros mésimportantes del brote deinfluenza A(HIN1) en los Estados Unidos de América
en 2009 sobrela base de la informacion publica emitida por los Centros para el Control de Enfermedades (CDC)
norteamericano durantelos diasiniciales dela epidemia. Por tratar se de un problema estadistico mal planteado, se combiné la
estimacion no lineal (método de Gauss-Newton y de Hooke-Jeeves) con procedimientos de linealizacion que per mitieran
establecer un conjunto adecuado de valoresiniciales para comenzar la estimacion recursiva de los par ametros.

Sobrelabase delos datos disponibles hasta el 13 de mayo de 2009, se predicen los siguientes valores para el brote en los Estados
Unidos. Tau (tiempo hasta € pico deincidencia) 32 dias; Rg (numero de infecciones secundarias por individuo infectado)1.7; K
(numero total de casos) 20000 (15000-35000). Estos resultados concuer dan con lo reportado por e "WHO's Rapid Assessment
Team" paralaepidemiaen México. El método puede aplicar se en cualquier locacién donde seregistren adecuadamente el
ndmero cumulativo de casos de una epidemia o brote.

PALABRAS CLAVE: Inluenza A(H1N1). Modelos M ateméticos par a epidemias. Prediccién de la evolucién de un brote.

http://biomed.uninet.edu/2009/n2/caceres.html


file:///D|/BIOMED/LA-WEB/index.html
file:///D|/BIOMED/LA-WEB/edreb.html
file:///D|/BIOMED/LA-WEB/edreb.html
file:///D|/BIOMED/LA-WEB/cc.html
file:///D|/BIOMED/LA-WEB/cc.html
file:///D|/BIOMED/LA-WEB/cc.html
file:///D|/BIOMED/LA-WEB/normas.html
file:///D|/BIOMED/LA-WEB/normas.html
file:///D|/BIOMED/LA-WEB/authors.html
file:///D|/BIOMED/LA-WEB/authors.html
file:///D|/BIOMED/LA-WEB/2003/n2/editorial2.html
file:///D|/BIOMED/LA-WEB/2003/n2/editorial2.html
mailto:biomed@uninet.edu
mailto:biomed@uninet.edu
mailto:cacerjlh @ infomed.sld.cu

Electron J Biomed 2009;2:39. Cacereset al. ATTEMPTING TO PREDICT THE FATE OF AN ONGOING EPIDEMIC A(H1IN1) INFLUENZA.

SUMMARY:

An attempt is made to estimate the main parameters of the 2009 | nfluenza type A(H1N1) outburst in USA based on public
information provided by Centersfor Disease Control (CDC) during the early stage of the epidemic. Given theill-posed nature of
the statistical problem, a nonlinear fuction estimation method (Gauss-Newton and Hooke Jeeves) was combined with
linearization proceduresthat allowed to set adequateinitial guess valuesfor estimation.

Based on data until May 13th, 2009, the following values are predicted for the USA outbreak: Tau (time to the peak of incidence)
32 days; Ry (number of secondary infections per infected individual) 1.7; K (total number of cases) 20000(15000-35000). These
resultsarein good agreement with the values reported by the WHO's Rapid Assessment Team for the outburst in Mexico. The
method can be applied in any setting wher e cumulative number of cases are properly recorded.

KEY WORDS: A(H1IN1) Influenza. Mathematical models for epidemics. Outburst evolution prediction.

INTRODUCTION

HIV/AIDS, Ebola, SARS, Avian Flu, and the Swine Flu A(H1N1) are examples of infectious diseases, completely unknown to the
human immune system, that appeared in the last years. The dates of appearance of these cited above suggest that in the next ten
yearsal least several new similar scenarioswill emergel.

It isuncertain whether public health systems areready to face a pandemic of a new disease2. Evidences from the spread of AIDS
in Southern Africa, tojust present an example, cast doubt on a positive answer.

Among the questionsthat areimportant for individuals, public and authoritiesthereisthe prediction of an ongoing epidemic3.
SARS affected more than 7000 per sons wor Idwide#, whereas HIN1 probably will surpassthat number several timesS.

A crucial issue on an ongoing epidemic isto have estimates for values such asthe expected total number of cases, the moment
when the peak will be attained, aswell asthe number of personsinfected by a single primary casef.

Public health services are mobilized the very first days of an outbreak, since early planning is decisive. Unfortunately these are
the days when the prediction is poorest; from the large number of modelsthat could be used all of them are highly nonlinear,
and having few data points can lead to false values, and subsequently, spoil the whole process of resour ce planning.

A very important point iswhich model to select for making the approximations. With available computer technology models can
be as complicated aswished, and literature can provide wide evidence on that point”.However, when littleisknown about the
mechanisms of the ongoing disease, it isadvisable to select the simplest models being capable of adapt to different possible
variants. Picking a complicated and shrewd model in this case is compar able to the well known case of attempting to describethe
growth curve of a dog with a miligram-precision scale.

At the sametime, experience showsthat for alarge variety of models, the incidence | (t)during an outburst can be nicely
approximated by the following function, that was proposed 70 years ago by Kermack and McKendrick asan fairly accurate
solution to their seminal " SIR" model8.

I (t)=A*sech2(Bt-C) (1)

In thiscase A givesthe peak value of incidence, that appearsat time Tau= C/B
If the dates of onset of cases are properly documented, this can be a good candidate function to befitted.

Thus, for the HIN1 outbreak in a New York school in April 2009, wher e epidemiological information was under strict scrutiny®,
a good approximation was obtained applying a Gauss-Newton algorithm to model (1) (fig 1). This school-based outbreak isthe
largest cluster of HIN1 flu cases reported in the United Statesthusfar, and indeed is a valuable sour ce of information.
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Figure 1. Data from an HIN1 outburst in a school in New York in April 2009.
Data were fitted with model (1) yielding the following values A=30.93 (vs. 28 observed) B=1.48 C=4.11; C/B=2.77
(vs. the observed value of 3). 99.43% of the variance was explained with the model.

However, it isdifficult to havereliable data about real incidencein practical situations. Thus, from the 642 casesreported
between April 15th 2009 and May 5th 2009 in the US, it was possible to identify the date of the onset of symptoms only for 394
patients (61%) 10. In places with mor e fragile health infrastructur e no better reliability isto be expected.

It seems preferable to use cumulative data S(t), for which the Richards model can be valid 2:
S(t)=K/(1+exp(r(Tau-t))) (2

K correspondsto thetotal number of cases and equals

K= (S(0)*(1+exp(r*Tau))  (3)

Tau hasthe meaning of the peak timefor incidence, and the basic reproductive number RO (defined as the average number of
secondary cases generated by one primary case) can be estimated as
Ro=exp(Tg*r)  (4)

Where Ty isthetransmission time, or the mean time between the appearance of symptomsin the primary case and the

appear ance of symptomsin a secondary case 2. To use for assessing an epidemic cumulative confirmed cases data presents
several limitations, including the lag between starting of the window of viral shedding and the laboratory report, aswell as
complicationsrelated to the uneven speed of laboratory confirmation of suspected cases, but there are reasons to assume that
these are the best data publically available at this moment.

Theother limitation isdueto finding parameters from a data set that obviously is not the best suited for " academical"
approximation purposes. For illustration, on how difficult thistask can be, in figure 2, the best expected prediction for the
Richards model isrepresented in the solid blue line wher eas the cumulative cases numbers for USA until (12 of May, 2009) are
represented asred crosses.
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Figure 2 CDS confirmed data for USA since April 21 2009 until May 12th (+) and
putative evolution curve estimated using the methods described in this paper (solid blueline)

Thereare several approximation methodsto fit nonlinear datainto models, such as Simplex, Hooke-Jeeves, Gauss-Newton, that
have been implemented in different commercial statistical packages. These allow, in principle to simultaneously estimate several
parametersfrom a data set. However, straightforward estimation beyond the domain of observed values with a highly nonlinear
function, isnot alwaysreliable. Thusfor the case of USA A(H1N1) data set, estimatesfor k, using all parametersat atime,
yielded values of k equal to 160000, 3241 or 6217 in all the three cases showing " excellent" fits with explained variances higher
than 95%. In other words, data are behaving asthose typical for ill-posed inverse problems. A practical way totry to deal with
thiskind of problemsislimiting the space of possible solutions, and imposing the solutions certain plausible requirements. In this
case, the use of linearizations and manual stepwise estimation of values seemsto be recommended.

We ar e testing this approach in the case of H1N1 cases confirmed by CDC until May 13th, 2009 (Figure 1)

Thefirst attempt to linealize dataisasfollows. If r(Tau-t)>>1, the inver se of (1) can be seen as
1/S~exp (r(t-tau)),

From a Taylor expansion of the exponential function till the fourth power, it can be obtained the following approximation for the
fourth root if the inver se of S(t)

(USO)™ (1/4) ~~(r (t-tau))

Theright side becomes equal to zero when t=Tau; thusfrom the relationship between the inver se of the cumulative data and
elapsed time, it is possible to obtain a good guess for the timeto the peak of the outbur st.

Asit can be seen from Figure 3, data for USA fit well into this approximation and a guess value for Tau= 32.56 is assumed
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Figure 3. Nearly linear relationship between the fourth root
of thereciprocals of cumulative data and time. The time when the line crosses the axis of abscissas
istaken asarough initial estimate for Tau in Richards model (2).

This seemsto be a reasonable guess, since cumulative data areincreasing after 27 days from the onset of the outburst.

Inspection of (1) suggeststhat a nearly linear relationship must be between In(S) and time.
In this case theintercept will depend on all the 3 parameters of the model and hasllittle practical use. However, the slope can
bring a good initial estimatefor r. Asit can be seen from figure 4, a value of r=0.324 is suggested.
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Figure 4. Nearly linear relationship between natural logarithm of cumulative cases and time.
Theslope of theregression lineistaken asa guessvalue for parameter r in model 2.

If avalue of generation time T,=2.3 is accepted as the most plausible for HIN1 1112, this suggests a value of R0=2.1, which isin
agreement for thefirst early report in the range of Ry=1.4-1.6 made for HIN1in Mexico®.

Since S;=2, from expression (3) it can be obtained, a value of k=56004 cases. Obviously, the power function (3) isvery sensitiveto
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errorsin the estimates. Refining the approximation can provide a morereéiable datum.

If these values wer e true, we must see the peak of incidence on May 21, the basic reproductive number (Rg) is2.1 which is

similar to the value of 1.4-1.6 reported by the WHO rapid assessment team for Mexico®, and about 28.000 cases will be reported
for May 21,

Having theseinitial estimates, a refinement can be found using a nonlinear function estimation method such as Gauss Newton or
Hooke-Jeeves.

For coming to the final value werecursively refined the model's parameters. For that, we started with the two estimates obtained
from linearization and applied the Gauss Newton algorithm to estimate k. After thisthe estimation procedure was repeated each
time feeding the model with new updates for several times (from 4 to 19). The stop criteria werethe highest explained variance
with reliable estimates and similarity in subsequent estimation of parameters. I n this example, the explained variance rose from
92% t0 96%.

Thefollowing " final values' were found:

Tau=32.65 days

r=0,232

K=19826

96% of the variance explained.

This correspondsto an estimate of Rg=exp(2.3*0.232)=1.7, which is closer to the above mentioned estimate obtained by the WHO
Rapid Assessment Team for Mexico.

In Mexico, an estimate of 23000 cases (between 6000 and 32000) has been reported for parameter K. Dueto thesimilarity in
population between the two countries, our estimate seemsto bein agreement.

Publically available information from the Centersfor Disease Control13 also allow studying data from different states.

In table 1 data for some states are provided based on reportsuntil May 15th, 2009. The agreement between valuesof r is
noticeable.

Onset of Tau % of explained

Outburst variance
California | 17/04/2009 | 34.926 | 0.2015 | 1987 94.61
lllinois 01/05/2009 | 23.03 | 0.1545 | 3036 86.67
Texas 23/04/2009 | 20.87 | 0.213 | 2506 93.96

Table 1. Estimates obtained from H1IN1 cumulative data
until May 13th for 4 different statesfrom USA.

Early estimates

Themain question we are addressing hereis how reliable it can be an estimate obtained from early data of an outburst.
Apparently, comparing the evolution of estimates as the outburst proceeds can help in clarifying this question.

We analyzed, starting from day 7 from onset (with only 3 values) how different parameterslooked like. It should be payed
attention to thefact that the second report was 6 days after thefirst report, thus on the day 7th only 3 data points were available.
Thiswould suggest that early estimates can have only a very rough approximative value, but, in any case, are of great value
when very littleisknown about the epidemic.

In figure5it can be appreciated that predictionsfor Tau closeto 30 days appear since day 12 (with only 8 data points available).
From all observationsthe mean and standard deviation for Tau were 31.0£5.2
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Figure5. Estimatesfor Tau in model (2)
obtained from cumulative data gathered at different dates after the onset
of data collection on April 17, 2009.

In figure 6 values for parameter r are shown. After day 12 the parameter keeps nearly constant values around 0.33 and at the
end they go to smaller values, below 0.20 (0.31+0.12).
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Figure 6. Estimatesfor r in model (2) obtained from
cumulative data gathered at different dates after the onset of data collection on April 17, 2009.

Finally, the parameter K (fig 7) takes values between 5000 and 50000, with an apparent tendency to lie between 10000 and 20000
on later days (25294+11965).

Thefull set of valuesisin table 2
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Days tau r k %
Variance

7 43.98 0.19 9197 99 44
8 37.68 0,228 9477 98.86
9 22.26 0.6577 43541 90.0
10 20.9 0.5675 20584 97.8
11 19.68 0.566 8108 9917
12 28.07 0.30 9990 91.02
13 30.07 0.34 38919 96.86
14 28.76 0.336 21442 97 44
15 31.94 0.331 47121 96.29
16 31.97 0.327 44800 96.49
17 32.20 0.317 38013 96 .85
18 29.35 0.328 20252 96 .34
19 30.89 0.328 32863 98.05
20 30.78 0.328 31685 99.00
21 30.94 0.333 40386 95.97
22 30.71 0.304 30476 96 41
23 28.89 0.254 16425 95.90
24 30.75 0.253 18207 89560
25 32.65 0.232 19826 95.50
26 33.2 0.226 22477 9595
27 33.04 0.215 19990 a7 .05
28 34 .62 0.208 24809 97.51
31 37.22 0.165 23290 89393
32 34 .38 0.163 15169 94 67
- 33.26 0.167 13126 89519
35 34.35 0.155 13853 95.35
38 +5.12 0.145 12450 94 &80
40 38.306 0.128 16001 93.90
41 40.32 0.115 17704 94 67
42 39.62 0.116 16683 95.57
43 41.29 0.110 18277 95.85
44 43.79 0.106 20724 96.01
45 43.42 0.104 201256 96.55
46 42 .90 0.106 19737 96.75
47 46.66 0.1002 24480 96.87
52 42 .80 0.106 19844 97 .61
54 40.56 0,119 18328 97.53
b7 40.9684 0.11937 19046 97.556

Table 2. Evolution of parameters estimates
for USHIN1 cumulative data asthe outburst proceeds.
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Figure 7. Estimatesfor k in model (2) obtained from cumulative data
gathered at different dates after the onset of data collection on April 17, 20009.
DISCUSSION.

Overall, these results suggest that USA H1IN1 data may be described with the Richards model, and reliable estimates for both the
peak of incidence aswell asfor Ry can be obtained from early data.

If we accept the value of Tau=38 asa true value, our results suggest that with aslittle as 6 observations, corresponding to less
than half of Tau, quite acceptable estimates wer e observed for all the three parameters.

The estimates for the total number of cases give only rough orientation using this approach, but judging by the ampleinterval of
possible values provided by the WHO Rapid Assessment Team, it seemsthat better precision isdifficult to be attained. The
simplest explanation for thisfact comesfrom theerrorsin Tau and r. Since K depends on the exponential of the multiplication of
these two parameters, a high span of values can be observed, in this sense, changing by a factor of 4 from lowest to highest value
isnot avery large dispersion.

Therearelarge data sets about epidemicsthat have been modeled using different approaches, and valuable conclusions were
drawn from them. However, the case when few data are at hand and it is necessary to maximally squeeze information from them
isnot uncommon in many places. Thisreport has been an attempt to addressthislast situation.

We assume that dueto the simplicity of thismethod and its possibility to bring early estimates of important parameters, its
implementation could be of use practically in any setting wher e data can be properly collected.

The general Model of Richard includes a sigmoidicity parameter that apparently changes while analyzing real data. In USA flu
data this parametersispractically 1 (0.999307 with 96.75% of explained variance when 35 data points corresponding to thefist
45 days of the outbreak wer e analyzed), which substantiate the choice of the simple version of the model.

CONCLUSIONS

. Traditional methodsfor nonlinear approximation are of little useif are applied straightforward for simultaneous
parameter estimation from the beginning of an epidemic outburst.

. Properly transforming cumulative data can provide good initial estimatesfor the timeto peak aswell asfor the basic
reproductive number.

. Initial estimates of the total number of cases have only an orientative value, and can be between a half and the double of
morereliable estimates.

. Stepwise use of classical approximation methods can yield acceptable estimates at the beginning of an outburst.
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. Thefollowing parameterswere predicted from the USA HIN1 cumulative cases data:
= Timeto peak=32 days (19th of May)
» Rpclosetol.7

« Total number of cases 20000 (Ranging from 9000 to 48000, and being close to 10000 on may 21t)
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The article shows how epidemic data can be adjusted to a well known model. With the available data the author s can estimate
some parameter sthat can serve asearly predictorsfor theincidence of A(H1N1) influenza.

It isstill pending to seeif these estimations will work well as early estimator swith future epidemic outbursts
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Group National Influenza Center. Espafia.

L os modelos estocasticos aplicables a enfer medades infecciosas epidémicas revisten un innegable inter és. Sus asuncionestedricas
necesitan posterior comprobacion, pero ello no resta oportunidad al disefio de los mismos.

En el presentetrabajo Hernandez Céceres et al plantean la estimacion de los par dmetr os que consideran importantesen €l brote
degripe A HIN1 dela nueva variante en los Estados Unidos de América en 2009, con referencia a la informacion publica
emitida por los CDC durante losdiasiniciales de la epidemia. Dela lectura del mismo cabe apuntar su potencial aplicacion a
otras situaciones en las que se registren adecuadamente el nimer o acumulativo de casos de una epidemia o brote.

Esnotorio el esfuerzo metodoldgico querealizan los autor es desde el Centro de Aplicaciones Ciber néticas de La Habana, que
debe constituir un estimulo para cuantos desarrollan su actividad en modelos predictivos.
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RESUMEN:

Introduccion. La hiperqueratosis es una lesion epitelial que histoldgicamente se caracteriza, por presentar un aumento del
grosor de la capa epitelial superficial cornificada, con ausencia de nucleos. Entre las causas que favor ecen la aparicion de
hiperqueratosis, se puederesaltar lareaccion del epitelio a los estimulos locales, mecénicos, quimicos o infecciosos, siendo mas
relevante en estos casos € virus del papiloma humano.

Objetivo: Conocer larelacion que existe entrela presencia de hiperqueratosis en los estudios citol6gicos de cribado y la posible
relacion con lainfeccién del virus del Papiloma Humano.

Material y métodos: Se han estudiado un total de 2372 extendidos citol égicos realizados durante un afio en el Servicio de
Obstetriciay Ginecologia del Hospital Clinico de Salamanca. La edad de las pacientes estaba comprendida entrelos 16 y 65
afios. Latoma citoldgica realizada mediante la técnica detriple toma se depositaba en medio liquido. Se descartaron las
citologias que presentaban alteraciones citoldgicas, y se valoraron 1125 estudios citol dgicos consider ados como negativos. De
estos, 316 presentaron hiperqueratosis. A las pacientes que presentaban hiper queratosis se lesrealiz6 estudio colposcépico y
determinacion de VPH por PCR.

Resultados: En el 27% de las hiperqueratosis, la PCR de VPH fue negativa, €l resto, positiva. Se ha podido determinar un VPP
del 72% y un VPN del 39%. La sensibilidad fue del 46% y la Especificidad del 81%.

PALABRAS CLAVE: Hiperqueratosis citolégica. Papilomavirus. Neoplasia cervical intraepitelial
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SUMMARY:

Introduction: Hyperkeratosisis an epithelial lesion with a histology that consists of a thickening of the cells of the stratum
corneum that lack nuclei. There are some factorsthat can cause hyperkeratosis, such as a reaction of the epithelium to local,
mechanical, chemical or infectious stimuli. The most common causeis the human papillomavir us.

Objetives: We want to establish the relation between the presence of hyperkeratosisin the cytological screening test and a
possiblerelation with theinfection of human papillomavirus.

Materials and methods: We studied 2372 cytological samplesthat wer e taken during oneyear in the Unit of Gynaecology and
Obstetrics of the University Hospital of Salamanca. The age range of the patients was between 16 and 65 year s of age. The
cytological sample was taken with a Pap smear and it waskept in aliquid medium. All sampleswith cytological alterationswere
rejected and 1125 studies wer e consider ed negative. From these, 316 samples showed hyperkeratosis. All patients who presented
that condition underwent a colposcopic study, and the HPV was detected by PCR.

Results: In 27% of the cases, the PCR test for HPV was negative, and it was positivein therest of them. A PPV of 72% and a
NPV of 39% wer e established. Sensitivity value was 46% and specifity was 81%.

KEY WORDS: Hyperkeratosis. Papillomavirus. Cervical intraepithelial neoplasia

INTRODUCCION

Resulta dificil establecer estimaciones entorno al nimer o de mujeres portador as de infecciones ocultas por € virus del papiloma
humano, y & volumen de lesiones asociadas!. Estasinfecciones siguen habitualmente un cur so silente, que tienden a establecer
alter aciones citol 6gicas car acter isticas que se englobar fan mayoritariamente en la neoplasia cervical intraepitelial2.

Teniendo en cuenta que d ciclo vital de los papilomavir us se desarrolla de forma coor dinada con la diferenciaciéon y maduracién
celular delos queratocitos, lainfeccion selocaliza en las células escamosas epiteliales de la capa basal del epitelio.

Pero no siempre que se produce unainfeccion por el virus del papiloma aparecen alteraciones celulares de bajo o alto grado,
dependiendo de las car acter isticas de la integracion viral3, o de la respuesta inmunoldgica?, de tal forma, que en la citologia de
una infeccion por €l virusdel papiloma, puede que no apar ezcan alter aciones celular es, que hagan sospechar lainfeccién por
HPV.

Como consecuencia delaintegracién viral y sin aparecer alteraciones celulares significativas, en ocasiones se detectan
modificaciones celular es conocidas como hiper quer atosis debido a lainfeccion por el virus del papiloma, no apreciandose otr os
factor es orientativos de dicha infeccion®.

Nuestro objetivo esdemostrar que, la hiperqueratosis citoldgica puede consider ar se un factor de sospecha deinfeccion por el
virus del papiloma humano, en extendidos citol6gicos en los que no se detectan otrostipos de alter aciones citolégicas.

MATERIAL Y METODOS:

Se han valorado losresultados de |a citologia de 2373 pacientes realizadas durante el periodo de un afio, comprendido desde el 1
de Enero al 31 dediciembre de 2007 y que acudier on a la consulta de ginecologia del Hospital Clinico de Salamanca, por
diver sos motivos, procesos ginecoldgicosy revisiones. La edad estaba comprendida entrelos 16 y 65 afios.

No seincluyeron en este estudio las portador as de cancer es de cervix y losresultados citol 6gicos de pacientes gestantes que
forman parte de otro estudio. La metédica de recogida de las muestr as citol 6gicas fue en todos los casos igual, obteniendo el
material citolégico de las paredes vaginales, exocervix y endocer vix, que seguidamente se depositaba en medio liquido THIN
PREP, para posterior tincion einter pretacion citolgica.
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Seguin los resultados obtenidos, se descartaron los estudios citol égicos identificados como: Asc-us 68 (2,86% ), Ag-us 29 (1,22%),
L-SIL 834 (35,14%), H-SIL 317 (13,35%). 1125 (47,40%) presentaron citologias negativas, de las cuales en 316 (28,08%) se
determind la presencia de hiperqueratosis. En 809 (71,91%) se identificaron otr os hallazgos, que quedaron distribuidos: 658
(58,48%) como citologias sin ningun tipo de alteracion y 151 (13,42%), como inflamatorias. Seincluyeron en e protocolo, las 316
pacientes que presentaban hiperqueratosis. A todasellas, se lesrealizé recogida de muestra cervical para deter minacién de HPV
mediante técnica de PCR, complementandose con la exploracion colposcépica queincluia: Visién del cervix sin preparar,
visualizacién después de limpiar con suero fisiolégico y visualizacién del cervix, después de aplicar acido acético al 5% y una
solucién de lugol.

Laeficacia queda establecida por €l tamafio de la muestra estadistica, |a efectividad de lastécnicas utilizadasy €l intervalo de
confianza (95%). El nivel de significacion se establecié en 0,05.

L os par ametr os estudiados fuer on evaluados mediante el Test de CHI cuadrado. Se valoraron los por centaj es de falsos positivos
y negativos, para poder determinar losvalores predictivos positivosy negativos, asi como la sensibilidad y especificidad. El
tratamiento estadistico se realizé6 mediante el paquete SPSSversion 11 para PC.

RESULTADOS:

En latabla| sedescriben los hallazgos en pacientes con citologia negativa. El 58,48% no presentan ningun otro componente (P<
de 0,05), mientras el 28,08% presentaban hiperqueratosis. El resto correspondia a hallazgos bacteriol 6gicos.

Tabla I: Distribucion de los hallazeos en citologias negativas.

HALLAZGOS EN CITOLOGIA F. ABSOLUTA F. RELATIVA
NEGATIVA
HIPERQUERATOSIS 36 28,08
CANDIDIASIS 75 6,93
F. INESPECIFICA 61 546
FLORA MIXTA 12 1,06
SIN OTROS HALLAZGOS 658 58,48
TOTAL 1125

X2=178,6. P<0,05.

Tablall. Serepresentan lasimagenes col poscopicas identificadas en las pacientes con hiperqueratosis. Predominan las colpitisa
puntos blancos en el 43,35%, seguida de la mucosa originaria en el 22,78%. L a imagen menos frecuente correspondia a la zona
detransformacion con el 3,48%. (P <0,05).

http://biomed.uninet.edu/2009/n2/iglesias.html



Electron J Biomed 2009;2:52. Iglesiasy col. LA HIPERQUERATOSIS CITOLOGICA COMO PARAMETRO DE INFECCION POR HPV

Tabla II: Hallazgos colposcopicos en pacientes con hiperqueratosis citologica

COLPOSCOPIA F. ABSOLUTA F. RELATIVA

MOORIGINARLA T2 2278

P BLANCOS 137 4335

C. MOSAICIFORME

33 10,44
C. FLORIDA 39 12,34
€. MICROPAPILAR 24 7.59
Z TRANSFORMACION 11 348
TOTAL Jla

X*=316. P<0,05

Tablalll. Seestablecelarelacion entrela Hiperqueratosisy el VPH. El 54,43% eran positivos para el papilomavirus de alto
riesgo, siendo negativo el 27,84% (P<0,05). Tabla1V. Sedescriben los resultados estadisticos de la sensibilidad que fue del 46% y
la especificidad del 81%. Asi como €l valor predictivo positivo y negativo.

Tabla I1I: [dentificacion de VPL en pacientes con hiperqueratosis citologica

IDENTIFICACION VPH F. ABSOLUTA F. RELATIVA
NEGATIVD BE 2754
ALTO RIESGO 172 3443
BAJO RIESGO 56 17,72
TOTAL 36
X=212. P= 0,05,

DISCUSION:

A pesar de que el mecanismo delaintegracion viral del VPH en las células del epitelio pavimentoso es bien conocido y
referenciadob, la posible relacion entrela hiper quer atosis citol6gica y la presencia del virus del papiloma humano no esté lo
suficientemente establecida. Esta claro que la hiper queratosis citolégica puede apar ecer por variadas causas, como puede ser €l
arrastre celular del epitelio queratinizado de la vulva’, o de lesiones condilomatosas8 que puede inducir a erroresy hacer
sospechar |a presencia de epitelio queratésico en € cervix, cuando en realidad la procedencia es distinta, aunque se ha sefialado
la posibilidad derelacién entrela hiperqueratosisy la presencia del virusdel papiloma humano .
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Estudios previos®10 han demostrado que € hallazgo de hiper quer atosis, hace necesaria la realizacién de una colposcopia debido
alamayor incidencia de HPV o displasias encontrada en las pacientes portador as de estas alter aciones!!. Se ha demostrado en
estudios histoldgicos que el gen E7 del genotipo 16 del virusdel papiloma humano, causa una hiperplasia epidérmica,
caracterizada por una expansion del compartimento proliferativo, y de las células queratin 10 positivas que se traduce en
hiper quer atosisl2. De esta for ma podriamos deducir, que el mecanismo por el que el VPH produce hiper quer atosis esta mediado
por los mismos genes queinician e proceso de la car cinogénesis, siendo esta por tanto, un estadio precoz de las lesiones
displasicas producidas por € virusdel papiloma humano!3,

La presencia de queratinizacion en una citologia con atipia escamosa inflamatoriay, sobretodo en la atipia escamosa, justifica el
seguimiento y control delas mismas debido a su posible asociacion con lainfeccién por € VPH.

Se puede afirmar que la colposcopia en mujeres con hiper queratosis pone de manifiesto un alto porcentaje de alter aciones
inflamatorias y/o alter aciones cervicales!4. Pero |o que realmente establece la posible relacion entrela hiperqueratosisy e VPH,
es sencillamente el estudio histoldgico de la biopsia de las lesiones cer vicales, habiéndose podido observar, un alto por centaje de
pacientes con hiper queratosis que presentaban displasia de distintos grados, lo que establece una estrecha relacion entre ambas
entidades!®. Williamson6, asocia la hiper queratosis en un 9,4% a anor malidades celulares, al Ascusen un 17,4% y alas
displasiasen un 2,1%. Bajo el mismo criterio, se ha comunicado la asociacion entre el grado de hiperqueratosisy la presencia de
SIL en labiopsial’.

Por otra parte hemos encontrado un estudio que no establece relacion entre la hiperqueratosisy la infeccion por € virusde
papiloma humano?8. En ellos se utilizar on técnicas de radiodiagnéstico sin amplificacion previa de ADN para la deteccion del
virus, circunstancia que hay quetener en consideracién, ya que estos métodos no poseen la misma sensibilidad quela PCR ala
hora de detectar el DNA viral. No se han encontrado estudios que hagan referencia a la sensibilidad de la técnica par a sospechar
lapresenciadel VPH, pero son similareso algo inferiores alos de la citologia de cribado, 53,8% de sensibilidad. En cambio, la
prueba combinada citologiay ADN- VPH alcanza una sensibilidad del 91%, siendo baja la especificidad del ADN-VPH y la
citologial®. Pero a pesar de que en los estudios citol gicos se pueden detectar alteraciones celular es sugestivas de infeccion por
HPV, se ha recomendado20.2! utilizar la prueba de deteccion de HPV como Unica prueba de cribado sin efectuar citologias de
forma sistemética a todas lasmujeres. Si se utiliza la citologia junto con la prueba de deteccion del VPH para laidentificacion de
mujeres HPV positivas, se puede conseguir una mayor sensibilidad y solo una pequefia pérdida de especificidad, en compar acién
con la citologia convencional incluso en mujeres en edad comprendida entre 25 a 34 afos, en la que la presencia de infeccion es
muy frecuente?2, De los resultados obtenidos podria consider ar se a la hiper quer atosis citoldgica, como un factor mas de sospecha
deinfeccién del virus del papiloma humano.
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Comentario del revisor Dr. Oscar Marin Jefe de Servicio de Anatomia Patolégica y Citologia. Hospital Pablo Soria. Jujuy.
Argentina.

La hiperqueratosis, lesion epitelial histoldgicamente caracterizada por aumento del grosor de la capa cérnea epitelial superficial
con ausencia de nlcleos, es analizada por los autores en su relacion a los casos de infeccion por HPV (Human Papiloma Virus) en
el cuello uterino humano, mediante estudios de citologia.

Considerando los autor es aquellos casos en los cuales existen infecciones silentes, que no producen alteraciones celulares
atribuiblesa HPV, en las cuales|a hiper queratosis puede consider ar se factor de sospecha de infeccion por estevirus, siendo este
un tépico poco analizado en la literatura, si bien se sugiere unarelaciéon causal por mecanismo genético inducida por HPV 16.

L os autores nos muestran que losresultados de su estudio -determinando un 72% de hallazgos positivos por PCR, con un 54%
de cepas de alto riesgo-, describiendo ademas las alter aciones colposcopicas encontr adas asociadas a estos casos y la
confirmacion histopatol6gica de lesiones epiteliales, permiten de losresultados obtenidos, considerar a la hiperqueratosis
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citolégica, como un factor mas de sospecha o de alarma de infeccion del virus del papiloma humano, atener en cuenta en los
tamizajes de citologia, especialmente por aquellos que trabajamos en zonas de alta incidencia de neoplasias de cuello uterino.

Comentario del revisor Dr. Rodrigo Valdés Annunziata. Centro de Diagnéstico Histopatoldgico y Citopatoldgico Histonor Ltda.
Antofagasta. Chile.

Hasta ahora se ha propuesto que la hiper quer atosis se asocia mas frecuentemente con condiciones benignas de tipo inflamatorio,
incluyendo €l prolapso, cervicitis crénicay otras. Se consider a una condicién reactivay losfrotis citol6gicos se consideran
obviamente negativos par a efectos del screening.

Segun lo aceptado en la préctica, la hiperqueratosis se considera como un hallazgo relativamente infrecuente (menos de 1% de
losfrotisrutinarios) y poco relevante, conociéndose que tiende a ser consistente en el seguimiento de las pacientes en que esté
presente. Esta también presente en frotis con atipiasde significado incierto y podriaindicar la presencia de enfermedad en
pacientes con una historia de patologia cervical.

El trabajo aborda un tema que podria ser muy discutido y en caso de demostrar lo propuesto podria ampliar loscriterios
citol6gicos univer salmente aceptados, con implicancias diagnésticasindividualesy ciertamente con impacto en campafias
poblacionales.

Recibido: 19 de mayo de 2009. Recibido revisado: 5 dejulio de 2009
Publicado 31 de agosto de 2009
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TOURNIQUET: LACUNAE OF PREANALYTICS
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Comment of thereviewer Pilar Calmarza, PhD. Laboratorio de Bioquimica. Hospital Miguel Servet. Zaragoza. Espafia.

Comment of thereviewer Dra. Pilar Garcia-Chico Sepulveda. Jefe del Servicio de Analisis Clinicos del Hospital General de
Ciudad Real. Espafia.

RESUMEN:

Objetivo: Este estudio tuvo como objetivo investigar la influencia del estancamiento prolongado, creado durante la recogida de
lamuestra de sangr e, sobre cinco par ametr os bioquimicos comunes.

Metodologia: La sangre fue recogida por puncion venosa de 20 individuos sanos. Cinco muestras fueron recolectadas, una antes
de aplicar presion y cuatro despuésde aplicar presion estandar de 60 mm deHg (1y 3 minutos) y 90 mm de Hg (1 y 3 minutos)
con laayuda del esfingomanémetro. L os valores de proteinastotales, albimina, glucosa, ureay creatinina se calcularon por el
método de kit y andlisis en un semiautoanalizador, fabricado por Transasia en colaboracion con Erba Diagnostic (Alemania).

Resultados: No hubo aumento en los niveles de proteinastotalesy albuminay la disminucién de los niveles de glucosay urea (p
<0,05) con aumento dela presion y el tiempo. Sin embar go, la creatinina no mostré cambios en los valor es de estancamiento a
corto plazo, pero la estasis prolongada a 90 mm de Hg durante 3 minutos mostr é una disminucién en los valores (p <0,02).

Conclusion: A partir de nuestros resultados, podemos concluir que los par ametros en cuestion son influenciados por la duracién
y la magnitud dela presion aplicada, por lo tanto, €l torniquete se debe utilizar de manera meticulosa. El personal del
Laboratorio debe ser educado sobre el uso detorniquete, para quelos errores de laboratorio puedan ser identificadosy
prevenidos.

PALABRAS CLAVE: Errorespreanaliticos. Estasis prolongado. Flebotomia. Torniquete.
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SUMMARY:

Aim / Objective: This study was aimed to investigate the influence of prolonged stasis, created during blood sample collection, on
five common biochemical parameters.

Methodology: Blood was collected by venepuncture from 20 healthy individuals. 5 samples wer e collected. One before applying
standard pressure and four after applying standardized pressure of 60 mm of Hg(1 and 3 minutes) and 90 mm of Hg (1 and 3
minutes) with help of sypgmomanometer. Total protein, albumin, glucose, urea, creatinine wer e estimated by kit method and
analysed on semiautoanalyzer manufactured by Transasia in collaboration with Erba Diagnostics (Ger many).

Results: Therewasincreasein thelevelsof total protein and albumin and decrease in levels of glucose and urea (p <0.05) with
increasein pressure and time. However creatinine did not show changein values on short term stasis, but prolonged stasis at 90
mm of Hg for (3 minutes) showed decrease in values (p < 0.02).

Conclusion: From our results, we conclude that the parametersin question areinfluenced by the duration and magnitude of
pressure applied, hence tourniquet should be used meticulously. Phlebotomists should be educated regar ding the usage of
tourniquet so that laboratory errorscan beidentified and prevented.

KEY WORDS: Phlebotomy. Pre-analytical errors. Prolonged stasis. Tourniquet.

INTRODUCTION

Quality assuranceisthefocus of current concern in laboratory, aslaboratory errorsare of great impact on medical diagnosis
and therapies. Errorsmight originate from pre analytical, analytical and post analytical sour ces, hence labor atorians have
realised the importance of monitoring all the stepsin laboratory teststo detect and prevent defects.

Advancesin instrument technology and automation have smplified tasksin laboratory diagnostics and improved the quality of
test results, ther eby decreasing the analytical defectsto lessthan 7-10%1. Improvement now should betargeted to extra-
analytical phase (pre analytical and post analytical phase). However difficultiesto monitor the pre analytical variablesarethat,
they lie outside the direct control of laboratory personnel, one such being phlebotomy. In developing countrieslike India, thereis
lack of under standing about good laboratory practices and inadequate training to phlebotomists, compelling them to make
errorsduring phlebotomy. Theimproper venous accesses, or prolonged venous stasis created by tourniquet application will
result in collection of unsuitable blood sample.

Ideally, the tourniquet should be used only if necessary and removed as soon asthe needleiswithin the vein. A normal healthy
individual with a systolic blood pressure of 120-130 mm of Hg, the pressure from the tourniquet should be around 100 mm of Hg
and should not last longer than 1 minute?. Unfortunately thisis never practised; the amount of time and pressure created by
tourniquet is often under looked by the phlebotomist leading to prolonged stasis, and the amount of pressurefar exceeds, which
may reach up to 90-100 mm of Hg, or even more which isnever analysed.

Keeping thisin view, theaim of our study, wasto assess the effect of prolonged stasis created by sypgomanometer of about 60
mm of Hg(1 and 3 minutes) and 90 mm of Hg (1 and 3 minutes) on five biochemical parametersroutinely donein all
laboratories.

MATERIAL AND METHODS
The Study was conducted in Department of Biochemistry, Jawaharlal Nehru Medical College, Belgaum.
Inclusion Criteria:

20 healthy malesin the age group of 28 to 32 year s wer e selected as participants of this study. Morning fasting sample was taken
using 21 gauge straight needle and collected in vacutainer by single experienced ,expert phlebotomist using same
sphygmomanometer every timeto createtherequired standardized pressure. Sphygmomanometer mimicked astourniquet. The
study was approved by Ethical Committee of the Jawaharlal Nehru Medical College, Belgaum. Consent was taken from all
participants.

Exclusion Criteria:

Elderly males, children, obeseindividuals, smokers, alcoholics and individuals with systemic diseases wer e excluded from this
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study.
Procedurefor Blood Collection:

All Sampleswere collected in sitting position. Venipunctur e was done on different arms of anticubital site to exclude any
interference originating from the previous tourniquet. Thefirst phlebotomy was carried out without stasis, while the subsequent
four with stasis. Second and third samples were collected after application of standard external pressure of 60 mm of Hg using
sphygmomanometer for one and three minutes while fourth and fifth samples wer e collected after application of standard
external pressure of 90 mm of Hg for 1 and 3 minutes. The pressurewasreleased only after the blood was drawn and after every
prick rest timeof 10 min was given to the volunteers. 3 ml of Blood was collected every time out of which 2 ml was evacuated
into the vacuum tube containing gel of the samelot and 1 ml was collected in fluoride containing tubes for analysis of glucose.

Serum was obtained after allowing it to clot for 30 minutes at room temperature, followed by centrifugation at 3000 rpm for 10
minutes. All Specimens wer e processed within 2 hours of collection. Total protein, albumin, glucose, urea, creatinine were
estimated by kit method and analysed on semiautoanalyzer manufactured by Transasiain collaboration with Erba Diagnostics
(Germany).

TheInstrument was calibrated against appropriate reference standard material & controlled daily by the use of control sera,
there by maintaining Quality control.

Statistical Analysis: The data wer e expressed as mean + standard deviation (M + SD). Student 't' test was used to detect
significant differences between no stasisand other groups. The difference was considered significant at p < 0.05.

RESULTS

Results of our present evaluation are summarized in Table 1.

TABLE 1: Statfistical analysis of 5 routine biochemical analytes tested in blood specimen collected
without stasis(Mo stasis) and after application of a standardized external pressure of 60 mm of Hg
and 90 mm of Hg for 1 minute( 1 min stasis) and 3 minute (3 min stasis) respectively
Parameters Non Stasis 60 mm Hg 90 mmHg
(n=20) (n=20) {n=20)
1 min 3 min 1 min 3 min
Total Protein 6.99:098 7.1740.63* 7.1420.7* 7.32+1 66" 7.56£067*
(g/dl) (P=0.006) (P=0.000) (P=0.000) (P=0.002)
Albumin 3.88+0.28 3964032 4.03+038*% 4.09:0,34% 4,15£031*
(g/dl) (P=0.031) (P=0.035) (P=0.000) (P=0.000)
Glucose 89.10£11.72 86.45£12.75¢% B7.15£11.76* 85 80£10.71* 85.30+9 98*
(mg/dl) (P=0.003) (P=0.04) (P=0.05) (P=0.05)
Urea 21.15£3.64 22 1£3.78* 22 243 30* 23243 57 21.1£3.82*
(mg/dl) (P=0.004) (P=0.009) {P=0.000) (P=0.000)
Creatinine 0.97+0.23 0.98+0.23™ 0.97+0.23 ™ 0.99+023™ 1.03£0.24%
(mg'dl) (P=1) (P=0.163) (P=0.359) (P=0.021)
Values are expressed as meantsD. Difference between samples were evaluated
by a paired student 't'test (p).
n is number of subjects; * Significant difference; N5- Nonsignificant change
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Statistically significant differences according to the paired student 't'- test could be observed between the samples collected with
stasis after a standardized pressure of 60 mm and 90 mm of Hg was applied for 1 and 3 minuteswith that of Non stasis(p<0.05).

Although statistical analysiswas satisfactory for total protein, albumin, glucose and urea, the clinical acceptability was somehow
lower for creatinine.

DISCUSSION

Today's era of moder n medicine focusesto achievetotal quality in laboratory testing. Earlier investigations which have surveyed
the causes of laboratory errorsfound that out of total error, 46% are contributed by pre-analytical phase, 47% by post-
analytical & 7% by analytical3. To err ishuman, but to perseverein error isonly the act of afool. Thisisalso reasonably true
when dealing with laboratory errors, unless such errorscan actually be identified4 and rectified. Only awar eness of the mistake
isnot enough, vigorous steps to reduce them is mandatory, to improve the overall quality of laboratory services.

In course of time analytical errors have been reduced drastically. So our prime focus being pre-analytical phase. Phlebotomy, is
one of the pre-analytical phase, which isleast supervised. Although there are standard guidelines, for blood sample collection,
but none are mandatory in India®, leading to errors by phlebotomist. Errorsare dueto their ignorance about the methods of
sample collection asthey are lacking proper education regarding the standard guidelines. Actually, tourniquet should be used
only in cases of non accessibility of veins. But, tourniquet istied before the blood isdrawn and till the blood isdrawn, immaterial
of veinsvisibility and without accessing the amount of time and pressure being created by it. So keeping these observationsin
view, in our study we have created both short term venous stasis and prolonged stasis, for blood sample collection.

We analysed that there was statistical significant difference(P<0.05) between the samples collected by without stasisand with
stasis of 60 and 90 mm of Hg for 1 & 3 minutesrespectively created by sphygmomanometer in cases of 4 parametersthoseare
total proteins, albumin, glucose and urea. Total protein and albumin levelsincreased with increase in pressure. While glucose
and urea level decreased with increasein pressure.

Theresult isin accordance with study done by Lippe G et al6. Contradictory results have been observed by Mc Mullan et al?,
Jung B et al8, McNair P et al9 and Serdar MA et al10. In our study in case of creatinine, statistically significant difference
(P<0.02) between the sample collected by non stasis and with stasisat 90mm of Hg for 3 minute was observed, but no statistical
significant difference between the sample collected at 1 & 3 minutesfor 60mm of Hg and 1 min for pressure of 90mm of Hg with
that of non stasis was observed. Thisresult showsthat, short term venous stasis has no effect on creatinine values, but long term
do has attributed to the extravasation of creatinine from the strained localised muscle tissuell caused by tourniquet application.

Hypothesis statesthat the application of tourniquet, by reducing pressure below systolic pressure, maintains the effective
filtration pressurewithin the capillaries. Asaresult, small molecules and fluid aretransferred from intravasal spacetothe
interstitium. Application of the tourniquet for longer than 1 minute and up to 3 minute can result in hemoconcentration, causing
an increase in the concentration of large moleculesthat are unable to penetr ate the capillary wall12. However this hypothesis
does not hold good for creatininein our study.

We can conclude from our study that application of tourniquet for a prolonged timeinfluencesthe reliability of the results, for
instance, glucose levels keep on decreasing with increase in pressure, then there are chances of missing cases of borderline
diabetes mellitus. Urea level decreased with increasein pressure, and then we may faultily report a renal diseased person to bein
arecovery state. So one of the remedial measur e to access the amount of time and pressur e created is usage of re/de-inflatable
devices as suggested by Lippi G et al6. Even we can formulate some correction factorsfor the parameters showing changes with
changein pressure as one being done for the estimation of calcium by Mc Mullan et al”.

Our suggestion are manufacturing of new type of tour niquet which can show pressure changes digitally, when applied. Better is
to avoid tourniquet, when not required, asin case of visible veins. Lastly, phlebotomists have to be educated regarding the
proper and timely usage of tourniquet. However further studies haveto be donewith alarger sample size and involvement of
patientswith diseasesto see the changesin the levels of parameter in question.

CONCLUSION

Results from our investigation, confirmsthat, the biochemical parameters, tend to vary with changein duration and pressure
created by tourniquet. Just awarenessis not enough, but vigorous action to reducethe errorsis mandatory.
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Comment of thereviewer Pilar Calmarza, PhD. Laboratorio de Bioquimica. Hospital Miguel Servet. Zaragoza. Espafia.
The pre-analytical phaseisa vitally important part of the processfor accurate resultsin any biochemical analysis.

A large number of errorscan occur within the wide spectrum of this phase, and knowledge of them and their detection isthe
responsibility of the clinical laboratory professionals.

Although there are many studies on the quality of the analytical phasein clinical analysis, the same cannot be said of the pre-
analytical and post-analytical phases. This may be because their great importancein thefinal result of the biochemical analysis
has only been recently recognised.

It isthe responsibility of the laboratory to take the necessary measuresto minimise the sources of error in the pre-analytical
phase, in aspectsregarding the correct filling in of the analysis request form, aswell the correct drawing and collection of the
sample, developing standard proceduresfor preparation of the patient and obtaining the sample.
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Asregards obtaining the blood sample, asisdemonstrated in thiswork, the time of applying the tourniquet isfundamental,
attempting to minimiseitsuse asfar asispossible.

The standar disation of all these parameterswill lead to a higher quality of the analytical processitself; this process being
considered as a single entity which in turn consists of the pre-analytical, analytical and post-analytical phases.

Comment of the reviewer Dra. Pilar Garcia-Chico Sepulveda. Jefe del Servicio de Analisis Clinicos del Hospital General de
Ciudad Real. Espafia.

Themost common causes of laboratory error can be classified into 3 phases: pre-analytical errors (46 %), analytical errors(7
%) and post-analytical errors (47 %). Phlebotomy and the training of the phlebotomistsisan important step in achieving quality
in the pre-analytical phase. This article sets out the way make a blood sample withdrawal, avoiding venous stasis, controlling the
pressure applied by the tourniquet by measuring with a sphygmomanometer.

The scope of the preceding articleis narrow, sinceit only looks at five parametersin 20 patients. It isan article with well set out
methodology, and well documented bibliographically. Theresults and conclusions add value.
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RESUMEN:

El traumatismo craneoencefalico es una entidad comun en €l servicio de urgenciasy se ha vuelto un problema de salud publica.
El trauma penetrante de craneo ocupa un lugar especial por su rareza.

Se presenta el caso de un joven de 17 afios que sufrié un trauma penetrante de craneo durante rifia por armablanca, fue
sometido a extraccién dela misma en quir 6fano y cuya evolucién y prondstico fueron favor ables.

El conocimiento del trauma penetrante de craneo es fundamental para el médico general y todo el personal quetrabajaen los
servicios de urgencia.

PALABRAS CLAVE: Trauma craneoencefalico. Arma blanca. Edema cerebral. Traumatismo penetrante de craneo.

SUMMARY:: Head injury isa common entity in the emergency department and has become a public health problem. The
penetrating skull trauma has a special placefor itsrarity.

A case of ayoung man of 17 who suffered a penetrating skull trauma during a knife fight by is presented. The patient under went
removal of knifein the operating room. The evolution and prognosis was favour able.

Knowledge penetrating skull trauma is essential for general practitionersand all staff working in emergency services.

KEY WORDS: Head trauma. Stabbing. Cerebral edema. Penetrating skull trauma.
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INTRODUCCION

El trauma constituye un importante problema de salud publica, debido a su carcter epidémico actual con sus consecuentes
implicaciones econémicas, socialesy morales. Su incidencia var ia seglin cada pais, asi como las consecuencias para €l individuoy
su entorno social. La diver sas manifestaciones de la violencia en nuestro pais, entre ellas las agresiones con armas
cortopunzantes son frecuentes en nuestros servicios de ur gencias.

El trauma craneoencefalico penetrante en un tépico importante de neurocirugia. EI manejo en los servicios de urgenciasy su
posterior resolucién son cruciales para una evolucion éptima delos pacientes. Se consideran heridasintracraneales penetrantes
a aquellas que presentan orificio de entrada en contraposicion a las heridas perforantes que son aquellas con orificios de entrada

y salidal:2

CASO CLINICO:

Paciente masculino de 17 afios, vendedor ambulante, quien fue agredido por desconocido con arma cortopunzante en region
temporoparietal izquierda.

Trasladado deinmediato al servicio de urgenciasdel HUC. Se valora paciente con frecuencia car diaca de 70 pulsaciones/m, TA
110-80. Glasgow 12/15, AO 3, RV 3, RM 6. Con disfasiay lenguaje coprolélico, se observa objeto metalico en cuero cabelludo
que protruye medio centimetro. (Fig. lay b)

Fig. 1a y b Presencis de anma hisnca aun inser tada dentro del ardnea ded paciente.
Seobserva elementoen regiin temparoparnis tal g uler da-

En radiografiadecraneoy TAC cerebral simple se confirma la presencia de objeto extrafio: hoja de navaja, 5 cms. dentro del
parénquima cerebral en e girusangular asociado a hematoma epidural laminar (Fig.2 a, by Fig. 3).
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Fig 2a vy b. Radingrafia AP y LAT donde se observael anma hianca.

Ag 3. TAC de créneq simple, cortes salabes, & evidencls leslin hiperdensa en regidn
Parietal Exyuler da, compatibles con hematoma epkivral adyacente a arma blancs. Se
Ohaervn sdema censhral bihembyfirico y discre ta desulackin de ba Enea media

Se somete a cirugia de craneotomiay reseccion de cuer po extrafio con hemostasia profunday drenaje del hematoma epidural. El
paciente fué cubierto con antibioticoter apia intravenosa por una semanay via oral por 15 dias.

Ultima valoracion al cabo deun mesdel evento: paciente sin signos de focalizacion neurolégica, con lenguaje fluido y coherente,
sin signos de lesion parietal. Resto del examen neurol6gico normal.

DISCUSION:

Lasheridaspor arma blanca han sido definidas como " aquellas causadas por un arma con una pequefia area deimpacto y de
bajavelocidad" . Estetipo delesion ha sido llamado como sindrome de Jael, por la forma en que Jael asesing a Sissera como se
menciona en € antiguo testamento.
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Lasheridaspor arma blanca producen un tipo de lesién basada en el impacto mecanico que origina la degener acién neuronal
mediante tres mecanismos basicos: M ecanismo lesional primario que es el responsable de las lesiones nerviosas vasculares,
mecanismo secundario que es el responsable de laslesiones cerebrales producidas por alteraciones sistémicasy mecanismo
neuroquimico que seiniciainmediatamente al trauma34.

Delos efectos y consecuencias de un traumatismo sobre €l craneo, tienen mayor jerarquia eimportancia los que afectan al
parénquima del SNC. El manejo de los pacientesincluye una estabilizacién en los servicios de urgencias, antibiéticoter apia,
anticomiciales, realizacion de imagenologia (radiogr afia de craneo y tomogr afia cerebral simple con ventana 6sea) como también
una valoracion urgente por €l servicio de neurocirugia olaremisién a un nivel superior Sino se cuenta con un neurocirujanoy
una respectiva unidad deterapia intensivad6,

CONCLUSION

L os pacientes que sobreviven a un trauma cr aneoencefalico penetrante potencialmente pueden presentar multiples
complicaciones, incluyendo el déficit neuroldgico persistente, infecciones, epilepsia, fistula de liquido cefalorraquideo, déficit de
nervios craneales, pseudoaneurismas, fistulas arteriovenosas, e hidrocefalia. En nuestro pacientelarapiday oportuna atencion
conllevo a un prondstico favorable.
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RESUMEN:

El sistema sanitario de salud canadiense provee completo acceso a servicios hospitalarios y de atencién ambulatorio, incluyendo
servicios terapéuticos diagndsticosy preventivos. El nivel de cobertura delos servicios varia en €l pais. Este estudio examinalas
caracteristicas principales de los sistemas canadiense de salud y de cuidados de larga duracion; presenta un andlisis estructurado
del aseguramiento, financiacion y provision delos servicios sanitariosy de cuidados de lar ga duracién; describelos principales
desafios de dichos sistemas; y concluye con una lista de oportunidades para la politica sanitaria publica.

Los principales desafios del sistema Canadiense estén relacionados con el envejecimiento de la poblacion, la prevalencia de
enfermedades prevenibles causadas por habitos no saludables, la coberturay financiacion de los cuidados de larga duracién, la
financiacion de nuevas tecnologias y medicamentos de alto coste, y la escasez y inadecuada distribucidn geogr afica de los
profesionales sanitarios. L as oportunidades para la politica sanitaria canadiense incluyen: fortalecer la politica de salud publica,
continuar con latransferencia dela atencion al nivel ambulatorio, mejorar la coordinacion entrelos servicios de atencion
primariay especializada, implantar un sistema nacional de planificacién de recur sos humanos, eintegrar la atencién
domiciliaria como parte dela atencién primaria de salud.

PALABRASCLAVE: Canadj, politica pablica, salud publica, servicios sanitarios, cuidados de larga duracion.

SUMMARY
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The Canadian health care system provides compr ehensive cover age of hospital and outpatient care, including therapeutic,
diagnostic and preventive services. The level of coverage of servicesvaries across the country. This study examinesthe key
characteristics of the Canadian health and long-term car e systems; presents a structured analysis of theinsurance, financing and
provision of health and long-term care servicesin Canada; describesthe main challenges of the Canadian health and long-term
care systems; and concludes with feasible opportunities for the Canadian health policy.

Main challengesto the Canadian system are related to population ageing; prevalence of avoidable diseases caused by poor health
habits; coverage and financing of long-term car e services; financing of expensive new technologies and phar maceuticals; and the
shortage and unbalanced geogr aphic distribution of health care professionals. Opportunitiesfor the Canadian health policy are:
strengthening public health policy, continuing shifting care to the ambulatory level; improving the coordination between
primary care and specialist services, implementing a system-wide national human resour ces planning; and integrating home-
based careaspart of overall primary health care.

KEY WORDS: Canada, public palicy, public health, health care, long-term care.

1. INTRODUCTION

Canada had 31.6 million inhabitants in 2006, a population which is expected to reach 37.0 million by 20202. The crude birth
ratewas 11.3 per 1,000 population in 2000, and it is expected to decrease to 10.4 by 2020 (Table 1). Thetotal fertility rate among
women aged 15 to 49 declined to 1.53 in 20043; thisrate is below the replacement level fertility for the total population without
immigration (i.e. 2.11 per 1,000 women). The combined effects of the reduction of births, the net number of migrantsand the
increasein deaths are projected to reduce the population growth rate from 1.0% in 2000 to 0.7% in 20202. In 2006, Aboriginal
people (i.e. First Nations, Métis and Inuit) accounted for 4% of the total population of Canada2. Canada’s population as a whole
isgrowing older. The proportion of people aged 65 year s and over was 13.7% in 20061, and it is projected to increaseto 18.2% in
20202,

Table 1. Vital Rates. 2000-2020.
2000 2005 2010 2016 2020

Births par 1,000 pop. 11.3 10.8 10.7 10.7 10.4
Deaths per 1,000 pop. 74 7.7 8.0 8.4 B8
MNet number of migrants per 1,000 pop. 6.2 54 56 5.4 5.2
Fate of natural increass {percant) 0.4 03 0.3 0.2 0.2
Growth rate (percent) 1.0 04 0.8 08 0.7

Source: U.S. Census Bureau, International Data Base.

The per centage of the Canadian population reporting good health status decreased from 89.2% to 88.2% for both gendersand
most age groups during the period 1994-20043. Circulatory diseases, including heart disease, were the leading causes of death,
representing 31.4% of all deathsin 2002. Obesity and obesity-related morbidities are major public health problems. In 2005,
22.4% of the population aged 18 year s and over was obese and 35.1% was over weight.

In 2003, First Nationsreported difficultiesin accessing health careincluding long waiting lists (33.2%); accessto health services
not covered under the Non-Insured Health Benefits Program (NIHB) (20.0%); availability of a health professional in rural and
remote areas (18.5%); inadequate provision of health care (16.9%); and denial of prior approval for servicesunder NIHB
(16.1%)3.

The Canadian federal government's responsibilitiesinclude setting and administering national principlesfor the health system,
providing financial support to the provincesand territories, and delivering primary and supplementary servicesto certain
groups, including persons of Aboriginal ancestry, veterans of the Armed For ces and members of the Royal Canadian M ounted
Police. Thefederal government isalso responsible for public health protection and regulation, consumer safety, and disease
surveillance and prevention. It also provides support for health promotion and health resear ch. Constitutionally health careisa
matter of provincial jurisdiction. The provincial and territorial governments have most of the responsibility for organizing and
delivering health care and other social services®: their roleincludes administering their health insurance plans, planning, paying
for and evaluating hospital and outpatient care, and negotiating fee schedulesfor health professionals’.

This study examines the key char acteristics of the Canadian health and long-term care systems and analyzes major challenges

http://biomed.uninet.edu/2009/n2/rmonguio.html



Electron J Biomed 2009;2:68. Rodriguez-Monguio et al. PROVISION OF HEALTH CARE SERVICES IN CANADA

associated with the provision of health care, including the ageing population, prevalence of chronic diseases, and cover age of
long-term care services. The paper providesa structured analysis of the regulation, insurance, financing and provision of health
and long-term care servicesin Canada and assesses the major strengths and weakness of the country's provision of health and
long-term care services. Finally, the paper describesthe main challenges confronted by the Canadian health care system to
overcomeitscurrent gaps, and presents health policy opportunities.

2.HEALTH CARE INSURANCE AND FINANCING

Under the Canada Health Care Act (1984), all residents of a province or territory are eligible to receive free medically necessary
health servicesB. The Canada Health Act does not define the specific health services eligible for public coverage but sets general
principlesfor the health care system. According to these principles, health carein Canada should be comprehensivein coverage;
accessible without financial barriers; portablewithin the country and during travel abroad; and publicly administered.

Canada's health care system isorganized in ten provincial and threeterritorial health insurance plans. Each provincial and
territorial plan covers medically necessary hospital and outpatient medical care free of charge. Provincesand territories also
provide cover age to certain population groups for health servicesthat are not generally covered under the publicly funded
health care system.

Privateinsurance for servicesinsured under the Health Care Act is prohibited by provincial legislation in six provinces and
discouraged in the other four through prohibitions of the subsidizing of private practice by public plans. Private insurance may
coversthe cost of supplementary services such asdrugs, dental care, vision care, and complementary and alter native medicines
and therapiesS, 9. In 2003, 53.6% of dental care, 33.8% of prescription drugs and 21.7% of vision care was funded through
private health insurance8. Most of the private health insurance is employment-based and is part of compensation packages,
rather than privately purchased by individuals. Private health insurance for long-term care and home careislimited.

Canada has a predominantly public health care system financed through federal, provincial and territorial taxation. In 2004,
69.8% of total health care revenue came from public sources (mainly taxation) (Table 2). The federal government provides cash
and tax transfersto the provinces and territoriesto finance health care servicesthrough the Canada Health Transfer€.

Table 2. Health Care Financing. 1990-2004.

Public Expenditures 74.5 714 703 59,9 696 70.1 £9.8
General Government Excluding 735 703 703 68.5 68.2 586 £8.3
Social Sec.
Social Sec. schemes 1.1 1.1 14 1.4 1.4 1.5 1.5
Private Expenditures 255 288 207 301 30.4 2949 302
Frivate insurance 8.1 10.3 115 12.4 127 127 128
Out-of-pocket payments 14.4 15.9 159 15.2 15.2 14.5 14.9
All other private funds 29 25 2.3 2.5 2.6 2.6 2.5

Source: OECD Health Data 2006.

All provinces manage single-payer systemsfor the delivery of hospital, physician and diagnostic services; provinces fund
hospitalsthrough health districts. Hospitals are paid through annual global budgets negotiated with the provincial and
territorial ministries of health, or with aregional health authority10. The vast majority of specialists and general practitioners
work under fee-for-service schedules; feesfor health care providersare negotiated directly with the provincial ministry in a
contractual relationship with regional health authorities (RHAS). General practitioners operate largely outside the RHA
system8. Most health care personnel, including nurses (i.e. registered nurses, licensed practical nurses, psychiatric nurses and
nurse practitioners), are salaried.

Canada spent US$97,202 million on health in 2004 (Table 3). Health expendituresrepresented 9.9% of its GDP in 2004, which
was above the OECD average for health expenditures3. Expenditures per capita were US$3,043 in the same year 1L,
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Tahle 3. Health Expenditures. 1990-2004.

Health Expenditures (Million USS)

Public 38412 | 38130 | 44738 | 46358 | 48865 | 59157 | 67 868
Private 13,120 | 15304 | 18876 | 19934 [ 21,391 25185 | 29334
Total 51,532 | 53433 | 63615 | 66253 | Y0255 | 84343 | 97 202
Health Expenditures per Capita (US$)

Fublic 1,387 1,301 1,458 1,454 1,658 1,860 2,124
Private 474 522 G615 B4A3 682 795 918
Total 1,851 1,824 2073 2137 2239 2 664 3043
Health Expendituras as a % of GOP

Fublic 6.7 6.5 6.3 &6 6.7 6.9 6.9
FPrivate 23 26 27 2.8 3.0 29 3.0
Total 2.0 9.2 8.9 a4 a7 9.9 9.9

Source: OECD Health Data 2006.

Also in 2004, hospital services, excluding capital expenditures, accounted for 31.3% of health expenditures (Table 4), ambulatory
care providersfor 27.5%, phar maceutical expendituresfor 16.9%), and nursing and residential care facilitiesfor 9.8%3. Health
expendituresare projected to reach $147.0 billion (inflation-adjusted) in 2020. Health expendituresvary acrossthe provinces
and territoriesdueto differencesin the services that each province and territory covers, and in demogr aphic factors such asthe
population's age.

Table 4. Current Health Care Expenditures by Provider as a Percentage of Total

Expenditures. 1990-2004

Public

Ambulatory Care Providers 268 273 289| 287| 288| 283 261
Hospital Servicas 502 461 421 41 4 412 408 41.0
Mursing and Residential Care Facilities 87) 101] 107| 107 ) 107 ]| 1068( 107
Retail Sale & Other Providers of Medical Goods 6.0 76 9.3 9.8 103 106 109
Public health org. Public Current 44 6.1 7.8 8.0 8.0 8.5 8.2
Health Care Administration 23 2.3 258 3.0 29 29 248
Health Services of Other Industries 06 0.5 0.4 0.4 0.4 0.4 0.4
Total Public 100.0 | 100.0 | 1000 [ 1000 [ 1000 | 1000 | 100.0
Private

Ambulatory Care Providers AT6 374 331 329 328 31.5 308
Hospital Services 15.1 1.7 9.4 9.4 96 G4 a1
Nursing and Residential Care Facilities 10.6 10.4 8.8 83 8.1 8.0 74
Retail Sale & Other Providers of Medical Goods 322 342 43.1 42 6 423 432 44 5
Public health org. Private Current 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Health Care Administration 45 6.3 56 6.8 72 8.0 78
Health Services of Other Industnes 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Private 1000 | 1000 1000 [ 1000 | 1000 | 1000 | 100.0
Total

Ambulatory Care Providers 295 302 288 286 285 275 275
Hospital Services 412 362 323 318 315 314 313
MNursing and Residential Care Facilities 9.9 10.2 101 10.0 9.9 9.8 0.8
Retail Sale & Other Providers of Medical Goods 127 15.2 194 19.7 201 203 210
Public health org Total Current 4.4 5.5 53 56 55 5.9 BT
Health Care Administration 1.7 23 a7 4.1 4.2 4.4 4.4
Health Services of Other Industries 0.4 0.4 0.3 0.3 03 0.3 0.3
Total 1000 | 100.0 | 1000 ( 1000 [ 1000 | 100.0 | 100.0

Source: OECD Health Data 2006.

3. PROVISION OF HEALTH AND LONG-TERM CARE

Provincesin Canada work through, or contract with, a large range of health care organizations and providers, from RHAsto
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individual hospitals and physicians. RHAs act as both purchasersand providers: the majority of acute care facilities, including
their salaried employees, are managed directly by RHASs, and some RHAs contract with private providersfor the provision of
specialized ambulatory care services. Nursing homes and other long-term carefacilitiesare either run directly by RHAs or have
acontractual relationship with them. Family physicians provide the majority of primary medical care servicesin Canada. M ost
physicianswork in their own private clinics. Patients have freedom of choicein selecting a family physician, and such general
practitionersact as gatekeepersto accessto specialist and hospital services.

Recent reformsin Canada have focused on increasing the number of community primary care centersthat provide services
around the clock; placing greater emphasis on promoting health, preventing illness and injury, and managing chronic diseases,
increasing coordination and integration of comprehensive health services; and improving the work environment of primary care
providers6. Thereisalso an increasing interest in expanding theroles of nurses and pharmacistsin primary care. Many
provinces ar e changing their laws to enable nurse practitionersto deliver a broader range of primary care services. Moreover,
somejurisdictions ar e setting tar gets concer ning the replacement of fee-for-service remuneration by alter native payment
mechanisms, encour aging physicians' engagement in the provision of essential services around the clock, and accelerating the
development of medical telephone call centers.

Publicly owned hospitals perform the majority of the secondary, tertiary and emergency care, aswell asthe majority of
specialized ambulatory care and elective care. Although hospitals provide mainly acute care, some compr ehensive hospitals also
provide extended or chronic care, rehabilitation and convalescent care, and psychiatric services; hospitals also manage nursing
stations and outpost hospitalsin remote ar eas. Canadian hospitals are organized and administered on alocal basis, with almost
all hospitals operating at arm'slength from provincial and territorial governments.

Canada has experienced a declinein the number of hospitals. Thetotal number of hospital beds wasrelatively stable until the
mid-1980s, but began to decline after 1985-1986. Hospital bedsfell rapidly in the 1990s. Trends appear to be stabilizing at
present12, There were 746 hospitals with 115,120 beds in 2002-200313. Approximately 8 in 100 Canadians wer e hospitalized in
2005-20086, representing a decr ease of 24.6% since 1995-1996. The declinein hospital beds and the rate of hospitalization are due
to anumber of factors, including clinical practice changes and new surgical techniques4. The number of days spent in acute
car e hospitals was 20.3 million in 2005-2006, representing a 13.1% decr ease since 1995-199615,

A considerable amount of hospital care has been shifted from inpatient settingsto ambulatory clinicsl2. In 2003, 35.9% surgical
procedures were donein the hospital and 64.1% in ambulatory settings3. An increasing number of surgeriesare being
performed in a day surgery setting (up by 30.6%) compared to an inpatient hospital setting (down by 16.5%) over the past
decadels.

Between 1990 and 2004, the number of general practitionersfor every 1,000 people decreased from 1.1 to 1.0, and the number of
practicing specialistsincreased from 1.0 to 1.13. In 2006, the number of physiciansfor every 100,000 population was 190 (98
family medicine physicians, 92 specialists). I n 2006, the ratio of physicians per 100,000 population among the provinces ranged
from 36 in Nunavut to 226 in Yukon TerritoryZ16.

Nurses arethelargest group of health care workersin Canada, though in the last 20 years, the supply of nurses has fluctuated
significantlyl?. Between 1990 and 2004, the number of practicing nurses for every 1,000 people decreased from 11.1t09.93. In
2005 theratio of registered nurses employed in nursing among the provinces and territoriesranged from 1:76 in Northwest
Territoriesto 1:153 in British Columbial8, 19, The aver age age of registered nursesin 2006 was 45.0 years, 4.4 years older than
that of therest of the country's workforce20, 21,

Canada Health Act does not cover long-term care services. Nevertheless, all provinces and territories provide and pay for certain
long-term care services. In 2001, provincial programs and subsidies for long-term care, home care, community care, and public
health and prescription drugs dispensed in long-term car e facilities amounted 23% of total health expenditures. Home care
expendituresincreased from $26 million in 1975 to approximately $2.7 billion in 2001, and nursing home expenditures also
increased from $800 million to $6.8 billion over the same periodl’. Referralsto long-term car e institutions can be made by
doctors, hospitals, community agencies, families, and the patient him/her self; needs ar e assessed and services ar e coor dinated to
provide compr ehensiveness and continuity of care.

Thereislarge variability across Canada in the type of services offered in long-term care facilities. In general, long-term care
facilities provide living accommodation for people who reguire on-site delivery of continuous supervised care, including
professional health services, personal care and services such as meals, laundry and housekeeping. Provincial and territorial
gover nments finance health care services provided in long-term careinstitutions, and individuals pay out-of-pocket for room
and board; in some cases, the provincial and territorial governments subsidize these out-of-pocket payments.

Some nursing homes are managed directly by the RHAS, but a large number remain independent companies, often in a
contractual relationship with the RHA to provide a defined level of long-term care. Thereisalso a for-profit nursing home sector
providing various levels of care, mostly totheelderly.

Demand for home care hasincreased dueto an ageing population and other societal developments. The availability of family
membersfor informal careisexpected to continue to decline dueto reductionsin family size and increasing mobility. Home care
services generally include nursing, physiother apy, occupational ther apy, speech therapy and personal careincluding assistance
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with the activities of daily living. Some provincesand territories provide complete cover age for certain serviceswhile others
provide morelimited home car e services accor ding to acuity of illness, financial means, dollar limits, or other criteria. With the
exception of British Columbia, where eligibility requires 12 months of residency, general eligibility requirementsfor home care
across Canada require three months' residency; a health insurance card; a health or medical need for care; a suitable home for
care; and aphysician referral.

Since the 1970s, home car e services have been funded through a combination of provincial and territorial funds, federal funds,
privateinsurance, and out-of-pocket payments. The federal government provides funding support through transfer payments
for health and social services, and some provinces use means testing to deter mine access to home car e services; on aver age,
provinces and territories spend between 4% and 5% of their health budgets on home car e. Between 1980 and 2000, the average
annual rate of growth for these expenditures was 14%, compared with 7.1% for all provincial-territorial health expendituresl?.

Informal caregivers play an essential rolein the delivery of home care servicesin Canada and also provide ongoing car e, support
and advocacy for peoplewith physical disabilitiesl?, 22, Overall 18% of the Canadian population 15 years of age or older provide
unpaid careor assistance to seniors23 and 85% to 90% of home careis provided by family and friends 24, 25. Each province and
territory hasits own policies and programs concer ning support and services for informal caregivers. Respite services for
informal caregiversare provided through a home care worker coming to the home, a patient being placed in arespitebed in a
long-term care facility for a short-term stay or a mixture of services?2, 26; the availability of such services across Canada varies
widely depending on provincial/territorial financial resour ces and the availability of qualified workers. Additionally, the
Compassionate Family Car e Benefit wasintroduced in 2004 to support those who need to leave their job temporarily to care for
agravely ill or dying child, parent or spouse. Policies also vary across Canada with respect to allowances for the cared-for

person and the caregiver.

4. CHALLENGES AND OPPORTUNITIES FOR THE CANADIAN HEALTH POLICY

Canada's health care system faces major challengesrelated to demographic changes; prevalence of avoidable diseases caused by
poor health habits; coverage of health care services, especially long-term car e services; and the shortage and unbalanced

geogr aphic distribution of health care professionals. Demographic patternsin Canada over thelong-term are characterized by
demographic ageing, the slowing of the increase of the natural rate of population and cultural diversity resulting from high rates
of immigration. Aboriginal health isalso a matter of concern of federal jurisdiction2?, 28, The demographic and epidemiological
trendsrepresent a growing threat for the Canadian welfar e state. Prevalence of avoidable diseases caused by poor health habits
isathreat to the health of Canadians. Obesity is becoming more prevalent among Canadians, and it isincreasing among
children.

Health coverage levels vary across the country, from full financial protection for all necessary healthcare servicesto some
exclusions and cost-sharing arrangements. Timely accessto health care also remains as a concer n associated with the provision
of caretorural and remote populations, and with the cultural diversity resulting from high rates of immigration2®.

Challengesto the Canadian system are also related to the cover age and financing of long-term car e services. Canada has
established long-term care programs under the auspices of health and welfare services: acrossthe country, provincial and
territorial governments offer a different range of services covered under a variety of cost-sharing arrangements and eligibility
requirements. However, lack of minimum standar ds and coverage criteria acrossthe country could erode the equity of the
welfare system.

The demand for long-term care services will continue to increase due to a combination of economic and socio-demogr aphic
factors, including improvementsin treatment outcomes, bed closures, and reductionsin length of stay, improvementsin
homecar e services, and the ageing of the population. Demographic ageing, the increased participation of women in thelabor
market, higher levels of geographical mobility, alower ratio of working age peopleto elderly, and changesin family structure
may also affect the extent to which long-term careis provided.

Changesin how health care services are organized and delivered in hospitals and other settings have had a direct effect on the
workload of health professionals, particularly nurses, and their competencies. Professional dissatisfaction and unbalanced
distribution of health care professionals have led to increased problems of health care delivery in Canada30.

Canada also faces a number of challengesin terms of supply, distribution, retention, recruitment, and training of health care
professionalsté, 19 31 Based on existing trends, the proportion of family physiciansis expected to decr ease over time and
forecasting studies predict shortagesin family physiciansin Canada; some specialties will experience shortages aswell (e.g.
geriatricians)32. There are also nursing shortagesin certain practice areasand an uneven distribution of nurses across

geogr aphic regions, especially in rural and remote areas. The problem of attracting health care providersto rural communities
is exacerbated by competition among provinces and territories. The current shortage of nurses could also worsen: at a time when
an ageing population will require more nursing services, alarge cohort of nurseswill beretiring and will not bereplaced by a
similar number of new graduates?L.

Long-term careisalabor-intensive sector and the sector isalso likely to suffer from acute labor shortagesrelated to ageing of
health professionals. Additionally, as home car e services continue to expand, there will be growing demands for trained home
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careworkers, and population ageing and labor shortage could drive up the cost of providing long-term car e services. To some
extent, shortages may also explain the lack of capacity in institutional long-term care, which resultsin elderly people occupying
hospitals' acute care bedsfor longer than necessary, aswell asa declinein the quality of services provided.

Alongsideits challenges, the Canadian health care system has valuable opportunitiesthat can be grouped under three main
areas. epidemiological trends, delivery of health care and human resour ces. The country could strengthen public health
measures to tackle poor health habits of the population: in 2002, the federal, provincial and territorial health ministerslaunched
the Integrated Pan-Canadian Healthy Living Strategy, an intergovernmental plan which attemptsto improvethe state of
knowledge and coor dinate gover nmental and voluntary initiatives, all encouraging physical activity, healthier eating and tobacco
cessations, 33,

Canadian public health activity focuses on the traditional roles of health protection and behavioral approachesto health
promotion33, 34, A broader approach to public health policy has been proposed based on the following strategies3s, 36: reducing
the prevalence of risk factors (tobacco, nutrition, physical activity, alcohol consumption, overweight and obesity, hypertension,
high cholesterol) associated with disease; reducing the burden of chronic disease; advancing comprehensive population-based
interventions; reducing inequitiesin risk factorsand in accessto services dueto cultural, social, economic and geographic
disparities, especially for Aboriginal populations; engaging resear chers, policy-makersand practitionersfor policy and program
development proposes; raising public awar eness of the broader deter minants of health; aligning national public health policies
with those of the provincesand territories.

Asof result of task transfersfrom secondary care, thereisatrend towar ds expanding responsibilitiesin primary care, aswell as
astronger involvement of primary care professionalsin screening, prevention and health promotion services. Continuing
shifting care to an ambulatory level and improving coor dination between primary care and specialist services could improve the
effectiveness of health-care delivery, reduce fragmentation of the delivery process and contain health expenditureswithout
jeopardizing health outcomes.

Additionally, informal caregiversplay agrowingrolein providing carein Canada. Informal care and self-car e ar e substituting
for services otherwise provided in institutional settings and by professionals. It is essential to provide appropriateinstitutional
support to caregiversand to integrate effective home-based and other long-term care as part of the country's health and social
systems. It isalso important for the future sustainability of the Canadian health and long-term car e systemsto ensure that home-
based careisan integral part of overall primary health care.

Onemajor policy issue for workforce development isthe extent to which countries allow nursing assistantsto perform certain
tasks currently performed by nurses (e.g., administering medications, providing wound care and changing catheters). Giving
long-term care workers added responsibility and autonomy might motivate them to remain in the job, or to encourage othersto
seek these positions.

Thereisno anational agency responsible for system-wide national human resour ces planning in Canada - most planning is done
within the ministries of health at the provincial level. The Canadian Institutes for Health Research and the Canadian I nstitute
for Health Information isa step forward towar dsimplementation of a comprehensive infor mation system to monitor the actual
number of health care workersand to forecast the stock and distribution of health care professionals by practice settings37.

It isalso recommended that the country identify and support the implementation of retention strategiesfor the health care
workforce32. K ey strategies could include addressing appr opriate nur se/patient ratios; encouraging efficient team-based
working relationships; reducing non-nursing duties; preventing workplace injuries and iliness; implementing improved
flexibility and family-friendly scheduling options; and increasing childcare support. It is also essential to increasetraining and
employment opportunities for graduating students, and to provide appropriate support within the workplace to ensure their
integration within the nursing profession38. Like other countries experiencing health care personnel shortages, Canada is also
considering salary increases3?, but policies focusing heavily on such increases have only limited success®0, 41,

The Canadian International Medical Graduate (IMG) Taskfor ce made six recommendations which were endorsed by the
federal/provincial/territorial Ministers of Health in 200442. These recommendationsinclude: to increase the capacity to assess
and prepare IMGsfor licensure; to work towards standar dization of licensure requirements; to expand programsto assist IMGs
with thelicensure process and requirementsin Canada; to develop capacity to track and recruit IMGs; and to develop a national
resear ch agenda. Many countriesrely on immigration of health professionalsto address labor shortages, but whileinward
migration could partially mitigate the shortages of health care professionalsin the short term, these are still narrow approaches,
particularly in rural areas.
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L a cervicobraquialgia o sindrome cervicobraquial esel dolor originado en laregion cervical que seirradia al miembro superior
atravésdel territorio correspondiente a unaraiz nerviosa cervical. Este sintoma constituye una causa impor tante de consulta en
todas las edadest. L asraices mas frecuentemente afectadas son C7y C6, por este orden. L a causa més frecuente de
cervicobraquialgia esla compresion de una raiz nerviosa cervical baja a nivel de su emergencia radicular2.

Esfundamental conocer la anatomia del plexo braquial, puesinterviene en lainervacion sensitivay motora de todo el miembro
superior exceptuado una parte adyacente al hombro cuya inervacion depende del plexo cervical y la parteinterna del brazo que
depende delos nerviosintercostales. El plexo braquial est4 formado por 5 raices C5, C6, C7, C8y T1 que conectan la médula
espinal con los nervios mas periféricos del brazo. Esta conexién con €l sistema nervioso central per mite que las érdenes
originadasen el cerebro setrasmitan alos masculosdel brazoy dela manoy a su vez la informacion recibida por las
terminaciones nerviosas sensitivas se trasmitan al cerebro. Lasramasde C5y C6 seunen y forman el tronco superior, larama
de C7 permaneceindividual y constituye el tronco medioy lasramasde C8y T1, seunen y forman el tronco inferior. Al nivel de
la clavicula, cada tronco sedivide en dosramas una anterior y otra posterior que luego se unen entre si. La union delastres
divisiones posterioresforma el corddn posterior o radiocircunflgjo. La unién delas divisiones anteriores del tronco superior y el
medio constituye e cordon lateral. Ladivision anterior del tronco inferior forma el cordén medial. Estas ramas dan a su vez
colateralesy terminales parainervar alos diversos musculos del brazo, antebrazo y la mano. L as variaciones anatémicas son
comunes3,

Etiologia: La cervicobraquialgia generalmente se debe airritacién de unaraiz nerviosa que puede obedecer a diferentes causas
dentro dela cuales se encuentran: hernias discales cervicales, trastor nos degener ativos de la columna, inflamacién, tumores
(neurinoma, tumor de pancoast), canal medular estrecho, cervicobraquialgia postraumatica (accidentes de trénsito),
atrapamiento de los nervios o de los vasos que pasan a través de los masculos escalenos y claviculat->. Se pueden mencionar
como otras causas de cervicobraquialgia, las enfermedades neuromuscular es, lesiones del nervio toracico largo que provoca una
escapula alada con la consiguiente flexion anterior del hombro, paralisis del nervio espinal accesorio, osteocondromas de la
clavicula, inestabilidad glenohumeral, infecciones por her pes zoster4. En pacientes j Gvenes gener almente se debe a cuadr os
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agudos como hernia discal traumatica, y en pacientes de edad avanzada la comprension es mas crénicay suele deberse a
espondiloartrosist.

Cuadro Clinico: La cervicobraquialgia se caracteriza por dolor cervical irradiado alo largo del miembro superior, en ocasiones
seirradiaaregion escapular; e dolor puede ser unilateral o bilateral (en raras ocasiones); constante o inter mitente; la
intensidad del dolor se evallla mediante la escala visual andloga del (EVA), cuya puntacién oscila entre 0 a 10 puntos, siendo 0
sin dolor, 1-3 dolor leve, 4-6 dolor moderado y 7-10 dolor severo. Al dolor sele agregan otros signosy sintomas como trastor nos
delasensibilidad, debilidad muscular, parestesias, hipoestesias en hombroy brazo que se extienden hastala mano y en algunos
casos disminucion de losreflejos tendinosos del brazo?. El dolor puede empeorar al levantar peso o hacer esfuerzo fisicoy
mejorar al levantar los brazos, con los codos flexionados y abduccién del hombro. Esimportante definir de quéraiz nerviosa se
origina el dolor que se esquematiza en el siguiente cuadro:

Raiz comprometida [C5 C6 C7 Cc8
Base dd Caralateral de Region medial |Cara cubital de
. del brazo, brazo,
Dolor y perdidade |cuello, brazo,
S antebrazo, antebrazo,
la sensibilidad hombroy antebrazo, dedo
X P tercer y cuarto |dedoanular y
deltoides pulgar eindice ~
dedo mefiique
M Usculos M Usculos itz
Déficit motor Deltoides intrinsecos de
flexores extensores
lamano
. Bicipital y I
Reflgjo afectado estiloradial Tricipital

El paciente ademas del cuadro clinico anterior también puedereferir cefalea, limitaciéon de los movimientos del cuello y miembro
superior. En ocasiones el cuadro clinico o € dolor pueden simular un dolor detipo anginoso sin traduccion en e
electrocar diograma?.

Diagnostico

Anamnesis; sedebeinterrogar al paciente acer ca de antecedentes per sonales de lesién traumatica, enfer medades reumaticas,
neoplasias. Es necesario identificar las caracteristicas del dolor (inicio, localizacién, intensidad, irradiacion, acompafiantes, tipo,
quelo aliviay quelo exacer ba), igualmente tratamientos pr evios®.

Exploracion fisica: serealizala exploracion general del paciente, esto incluiria evaluacion dela postura (antialgica), movilidad
del cuello, fuerza muscular (por grupos musculares), sensibilidad, reflejos tendinosos, se debe valorar la maniobra de spurling
(con el paciente sentado se hace presion de la cabeza hacia abajo del lado del dolor en el plano vertical, se considera positiva para
cervicobraquialgia si segeneradolor y parestesias), en caso de hernia discal si serealizala maniobra de valsava se generara
dolor, igualmente se palparan las zonas de dolor.

Pruebas diagnésticas:

. 1. Estudios delaboratorios: estén indicados para descartar enfer medades sistémicas, infecciosas, enfer medades
reumaticas o patologiastumorales.
. 2 Estudiosradioldgicos: para determinar alteraciones estructuralesd.

. Radiografiasde cuello. Deben hacer se en lastres proyecciones (AP, lateral y oblicua). Son Utiles para descartar
lesiones Gseas o inestabilidad en caso de emergencia. En estas se pueden encontrar rectificacion delalordosis
cervical, perdida de la consistencia o contor no de los cuer pos vertebrales, osteofitos, artrosis o disminucion dela
altura cervical en caso de patologias degener ativas.

. Latomografia axial computarizada (TAC) posee alto valor en las cervicobraquialgia cuando la causa es ésea.
Este estudio nos per mite visualizar muy bien la columna cervical. El mielo-TAC esmucho mejor queel TAC
simple.

. LaResonancia magnética nuclear (RMN) tiene gran importancia en esta patologia como estudio de imagen
complementario.

. Electromiografia es una prueba complementaria para la radiculopatia o mielopatia. Esta prueba no serequiere
para casos en los que la anamnesis, exploracién fisica y estudios radiogr aficos evidencian €l diagnéstico.

Tratamiento: El tratamiento va encaminado areducir €l dolor y mejorar la capacidad funcional del paciente.
Conservador

. Medidasfisicas: reposo de 2 a 3 semanas, calor local, g ercicios cuando el dolor empiece a ceder, rehabilitacion.

. Antiinflamatorios: cualquier tipo de antiinflamatorio no ester oideo como naproxeno, diclofenaco, ibuprofeno. Se
recomienda ir disminuyendo la dosis de estos en la segunda semana de tratamiento

. Analgésicos

. Relgjantes musculares
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. Corticoides para casos sever os o que no respondan a AINES o en la fases hiperalgicas.
. Blogueos nerviosos selectivos o infiltraciones epidurales par a casos de dolor severo. 7

Tratamiento quirargico: En caso de que los analgésicos o corticoides no logren controlar el dolor se pensara en la posibilidad de
tratamiento quir argico dependiendo de la patologia.

El tratamiento por radiofrecuencia se ha utilizado en varios sindromes dolor 0sos, en este caso seria el paciente con dolor cervical
radicular, pues acttia bloqueando las vias de conduccion de las sefiales del dolor”.

Pronéstico: En general estos pacientestienen buen prondstico, pues en la mayor ia de los casos con una buena historia clinicay
estudios complementarios selogra establecer el diagndstico, sitio preciso delalesion, con lo anterior selograria un tratamiento
adecuado y oportuno. La cervicobraquialgia suele tener unatendencia natural alamejoriaen un periodo de cuatro a seis
semanas, aunque, puede que existan periodos de reincidencias del dolor®.
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Tothe Editor:

The chick chorioallantic membrane (CAM), a part of the extraembroynic tissue beginsto develop 7 days after initial incubation
from the fusion of the chorion and the allantois. Structurally, the outer epithlial layer of the chorion isderived from the
trophoblast, which opposesthe allantois. Thisstructure formsa supportive matrix for the extensive vascular network that
coursesthrough the CAM, analogusto theretina and its vasculture. Overall mature chick CAM (20-100 um) and human retina
(approx 100-300 um) ar e of roughly comparable thickness. Mature chick CAM (incubation day 12 and on) can bedivided into
three anatomically distinct layers. 1.- Primary stratum, 2.- Capillary plexus or blood sinus, 3.- A thin stratum.

The specialized chorionic epithélial cellsthat have presumably migrated above the capillary plexus are involved in gas exchange
and calcium absor ption. |mmediately above and attached to CAM thin layer istheinner shell membranel-3.

Theirritation study was performed in order to ascertain theirritating effect if any of multipurpose solution (M PS) used for
rinsing and soaking of hydrophilic contact lenses (CL's) before being placed into the eyes. In the present study CAM test was
used for performingirritation studieson MPSused for hydrophilic CL's. The CL'sareto berinsed and soaked in multipur pose
solution (M PS) before being worn. The composition of MPS coded asMPS-2 isgiven in table 1. In afertile egg, the CAM test has
been used extensively in the past for ocular angiogenesis studies. Thetissueisa useful tool for ocular irritation studiesincluding
hyperaemia, hemorrhage and coagulation.
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Table-1 Composition of MPS-2

Polyhexanide hydrochloride (20%) 0.0002%
Poloxamer 407 1.25%
Sodium citrate 0.1%
Disodium edetate 0.1%
HPMC 2906 grade 0.1%
PEG 400 0.1%
Isotonic simulated tear fluid of pH 7.4...00.5... 100 ml
{(Prepared as per U.5.P.)

The CAM test isa convenient model asit involveslow cost and hence consider ed less expensive than theliving animal. The eggs
are maintained at adequate humidity at 37 + 0.50C temperatur e condition and rotated after every few hours. These conditions
can be maintained in an incubator and the eggs of 14 daysold arefit for experimental work. The CAM experiment can be
performed between 12-17 days of incubation. Before 12 days, the CAM vascultureis not adequately matured and after 17 days
the embryoislarge enough and henceits size and movement under neath the CAM could disturb the experimental maneuverson
the CAM hence 12-14 days of incubation istheideal time for experimental work4-8.

Thetest isbased on the scoring scheme for hyperaemia, hemorrhage and coagulation parameters. Any increasein red color of
CAM (hyperaemia) can be given a score number from 0to 5. Similarly the haemorrhage (leaking of blood) can be given a score
from 0to 7i.e. no haemorrhage at 0 and strong haemorrhageat 7. Scoresfrom 0to 9isused for coagulation parameter. A
detailed account isgiven in table 2.

Table-11: Scoring scheme for hyvperaemia, haemorrhage and coagulation.

- No hyperaemia

- Very slight hyperasmia

- Slight hyperaemia

- Moderate hyperaemia

- In between moderate and strong hyperaemia
- Strong hyperaemia

- No haemorrhage

- Very slight haemorrhage

- Slight haemarrhage

- Slightly moderate haemorrhage
- Moderate haemorrhage

- Slightly strong haemorrhage

- Moderately haemorrhage

- Strong haemorrhage

- No coagulation

- Obscure coagulation

- Very light coagulation

- Slight coagulation

- Slightly moderate coagulation
- Moderate coagulation

- In berween slightly strong and moderate coagulation
- Slightly strong

- Moderately sirong

- Strong

Hyperagmia

{Any increase in the red colour of CAM}

Haemorrhage

{Place filter paper on CAM, remove and
see any blood content)

Coagulation

{Any change in colour of CAM rising
depression in the membrance, granular
or shaggy appearance of membrane or
opaqueness of membrane)

= = e = oS W= o = L o T =

The cumulative scores wer e used for assessment of extent of irritation and taking hyperaemia, haemorrhage and coagulation
into consideration as given below®-13. Cumulative scores and irritation assessment: 0 - 0.9 practically none; 1 - 4.9 slight; 5- 8.9
moderate; 9 - 21.0 strong.

Multipurpose solution (MPS-2) prepared on pilot scale at Gaymed labs Delhi, India. Propylene glycol and Sodium lauryl
sulphate from E Merck, Mumbai, India. Baby shampoo from Johnson & Johnson Mumbai. All other materials were used as
received.

Fertilled chick eggsare easily ordered and procured from poultry farm and do not require an extensive animal protocol (aslong
asthey are used and disposed before 19 days). These are consider ably less expensive than the living animals currently used in
ophthalmic and contact lens experimentation (e.g. rabbits, rats, cats, minipigs, dogs). Maintenance of eggs with 75% of relative
humidity, a 37°C environment and rotation after 2 hours, can be performed in an inexpensive incubator.

http://biomed.uninet.edu/2009/n2/arora.html
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Immediately after procurement thefertilized chick eggs (12 days old) wer e washed with water and kept on cotton surface
already placed in atray. Thetray waskept in an incubator for 2 daysat 37 + 0.5 °C. The eggs wererotated after every 2 hours
(figure 1).

Figu

rel- Oneof the eggin thetray

To prepare CAM for typical experiment, the eggs wer e examined under candlelight and only healthy and fertile eggs were
selected. The egg shell iscracked and peeled away from theregion over the air space that exists between the shell and theinner
shell membrane (ISM) at one pole of the egg (figure 2).

Thisair space can be visualized before the egg is cracked by holding the egg under intenselight. The eggs were cracked. The
white part of the egg was removed car efully with the help of a pointed needle and a sharp bladein order to expose, once the
opaque CAM-1SM dual layer isexposed, theirrigation with saline 0.9% will cause the dual layer to become transluscent,
allowing for visualization of the CAM vasculture as shown in (figure 3).

Figure 2.- The cracked egg shell. Figure 3.- The CAM of Hen'sfertile egg

The exposed CAM wasdivided into four parts1, 2, 3and 4. These were written on the four sides.The preparations wer e applied
on these spotsasadrop in the following manner: Area 1: Multipurpose solution coded as MPS-2. Area 2: Sodium lauryl
sulphate (SLS). Area 3: Baby shampoo (Johnson). Area 4: Propylene glycol (PG)

Immediately, these were kept in theincubator and after 0.5, 2 and 5 minutes, the area wer e examined for hyperaemia,
haemorrhage and coagulation. The resultant scores obtained were shown in table 3
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MPS-2, Propylene glycol, SLS and Baby shampoo

Table-111; Scores of Haemorrhage, Hyperaemia and Coagulation on CAM for

o | Ege Scores
Wl Haemorrhage (A) Hyperaemia (B) Coagulation (C) Cumulative score
E Time {in mins) Time {in mins Time (in mins for 5 min,
0.5 2 5 0.5 2 ) 0.5 2 5
Epg 1 0 0 0 0 0 0 o 0 1
Egg 2 0 1] 0 0 0 0 1] 1] 1]
Egg 3 0 1] 0 0 0 0 1] 1] 1
Egg 4 0 0 0 0 i [i 1] 0 1 A+B+C=0350
Egg 5 1] 1 0 1] 1] 0 1] 1 1]
Egg 6 0 0 0 0 0 0 1] 0 1]
Mean 0 1] 0 0 0 0 1] 1] 0.50
?J;. Egg Scores Cumulative score
= Haemorrhage {A) Hyperaemia {B) Coagulation () for 5 min.
B Time (in mins Time (in mins) Time {in ming)
g 05 |2 1[5 Jos |2 1[5 Jos [2 s
g: Epg 1 1] 0 1] 0 0 0 1] 0 0
& |Ege2 0 0 0 0 0 0 1] 0 1]
Egg 3 0 0 0 0 1] 0 0 0 1 A+B+C=033
Egg 4 [ 1] [ 0 1] 0 0 [ 1
Egg 5 1] 1] 1] 1] 0 0 1] 1] 0
Egg & 1] 1] 1] 0 0 0 1] 0 0
Mean 0 1] 0 0 o] 10 1] ] 033
§h Egg Scores Cumulative score
E Haemorrhage (A) Hyperaemia (B) Coagulation (C} for 5 min.
Time (in mins Time (in mins) Time {in mins})
_E- 0.5 2 5 0.5 2 3 0.5 2 3
oz [ Egel 1] 1] 1] 0 0 1 1] 1] 1
Epp 2 1] 0 1] 1] 0 1 1] 1] 1
Egg 3 1] 1] 1] [ 1] 0 1] 1] 1 A+B+C=149
Egop 4 1] 1] 1] 0 0 1 1] 1] 0
Epg 5 1] 1] 0 0 0 1 1] 1] 1
Egg & 0 0 0 0 0 1 0 0 0
Mean 0 0 0 o] 0 083 O 0 0.66
5 | Ese Scores Cumulative score
= Haemorrhage (A) | Hyperaemia (B) Coagulation (C) for 5 min.
E Time {in mins) Time {in mins Time {in mins
= 05 |2 5 05 |2 B 05 |2 5
B [Egnl 0 0__|o 0 1 2 0 2 3
E Egg 2 1] 1] 1 1] 1 2 [ 2 3
'E Egp 3 1] 1] 1 1] 1 2 1] 3 3 A+B+C=1099
Eop 4 1] 1] 1 0 1 1 [ 4 &)
Egp 5 0 1] 1 1] 1 2 ] 2 [
Egp 6 1] 1] 1 1] 1 2 [ 2 [
Mean 1] 1] 083 |0 1.00 | 183 |0 250 | 483
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rc @ (1) mps-2

Baby Shampoo @ @ SLS

Figure 4.- Diagram Showing the Scheme of Application on CAM Sample.

The multipur pose solution coded as M PS-2 was for mulated on pilot scale. Theirritation studies on the preparation M PS-2 used
asrinsing and soaking solution for hydrophilic contact lenses wer e performed using chorio allantoic membrane (CAM) test of
fertile hen's egg. The preparation was applied asa drop on the CAM and scores for haemorrhage, hyperaemia and coagulation
wer e observed and wer erecorded. The mean score was calculated and cumulative scor e was obtained. Thiswas obtained as
0.50.As per theinterpretation of standard parameter a cumulative scorein between 0-0.9 ispractically non-irritant. Therefore
multipurpose solution M PS-2 was found to be practically non-irritant. For compar ative purpose the test was also performed for
propylene glycol, baby shampoo and sodium lauryl sulphate. For propylene glycol the cumulative score was 0.33 henceit isalso
nonirritant. Thiswas practically observ.ed on CAM. A substanceisdightly irritant if the mean scoreisin the range of 1-4.9. For
sodium lauryl sulphate, the cumulative score was 10.99 henceit indicated a strong irritation effect asit wasin the cumulative
scor e range of 9-21. Thethree materialsthat were used. Propylene glycol, baby shampoo and SL S as controlsin the study.

Irritation studies should be carried out on preparation like multipur pose solution becauseit hasto be used for rinsing and
soaking of CL's (hydrophilic contact lenses). The CAM isvery much similar to retina of the eye hence can be used for irritation
studies on eye prepar ations. Such experiments ar e less expensive and do not require extensive animal protocol. M aintenance of
eggs requir es adequate humidity and a 37°C environment and rotation after every few hours, which can be performed in an
inexpensiveincubator.

Thetype of CAM experiments described herein can optimally be perfor med between incubation days 12 and 18. Before day 12,
the CAM vasculture has not adequately matured. After day 18, the embryo islarge enough that its size and movements
underneath the CAM can disrupt experimental maneuverson the CAM, Additionally, standard animal protocolsfor chick
embryos past 18 require more complicated euthanasia techniques.

Conclusion: The optimized product MPS-2 and marketed by the name of Multisol is practically non irritant and can be used for
rinsing, soaking, disinfecting, lubricating and deproteinising hydrophilic contact lenses.
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ANNEXES

INFLUENCE OF ARYLPIPERAZINES AROMATIC STRUCTURE OVER DIFFERENTIAL
AFFINITY FOR 5-HT1A AND 5-HT2A RECEPTORS
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Table 1 - The 5-HT,, and 5-HT;, receptors binding affinities (pKi) to the data set (1 until

29 compounds).
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Table 2 - The 5-HT;, and 5-HT,, receptors binding affinities (pKi) to the data set (30
until 35 compounds).
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Table 3 - The 5-HT;, and 5-HT,, receptors binding affinities (pKi) to the data set (36

until 54 compounds).
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Table 4 - The 5-HT,, and 5-HT,, receptors binding affinities (pKi) to the data set (55
until 59 compounds).

PK; PK;
S-HTIA 5-HT24

Compounds Structures n X -R Ref.
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Table 5 - The 5-HT,, and 5-HT,, receptors binding affinities (pKi) to the data set (60 until
76 compounds).

Compounds Structure Ar [Linker]  -R pKi PK; Ref.
5-HTIA 5-HT2A4
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Compounds Structure Ar [Linker]  -R Ref.
5-HTI1A S5-HT24
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Table 6 - The 5-HT, and 5-HT,, receptors binding affinities (pKi) to the data set (77 until
114 compounds).

PK; PK;

Ref.
5-HTIA 5-HT24
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Compounds Structure Pk ki Ref.
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Compounds Structure Pk ki Ref.
5-HTIA 5-HT2A4
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Compounds Structure Pk ki Ref.
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Table 7 - The 5-HT, and 5-HT,, receptors binding affinities (pKi) to the data set (115
until 129 compounds).
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Compounds Structure Ar -R Ref.
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PK; PK;

Compounds Structure Ar -R Ref.
5-HTIA 5-HT24

124 - - - 5.17 r)
125 - - - 8.12 r)
126 - - - 4.48 r)
127 - - - 6.83 r)
128 - - - 9.51 r)
129 - - - 6.90 r)

Legend: j) Gaster et al., 1998;

a) Lopez-Rodriguez et al., 2002; k) Knight et al., 2004;

b) Tomi¢ et al., 2004; 1) Newman-Tancredi et al., 1998;

¢) Bojarski et al., 2002; m) Newman-Tancredi et al., 1998a;

d) Lu et al, 2005; n) Jorand-Lebrun et al., 1997;

e) Jurczyk et al., 2004; 0) Shapiro et al., 2003;

f) Grundt et al., 2007; p) www.bindingdb.org;

g) Gonzalez-Goémez et al., 2003; q) www.iuphar-db.org;

h) Sanchez et al., 1999; r) Protein ki Database (2008)

i) Price et al., 1999; http://kidb.cwru.edu/pdsp.php.
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