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Editorial:
ENVEJECIMIENTO

Beatriz Cuevas Ruiz MD, PhD

Servicio de Hematologia y Hemoterapia
Hospital Universitario de Burgos
Burgos. Espafia

bcuevas @ hubu.es

English Version

El enve ecimiento de la poblacion seré en los proximos afios un importante
problema de salud?.

Hay que sefialar que los cambios relacionados con el enve ecimiento, son
variables en los diferentesindividuosy no van paralelos a la edad cronoldgica.
Asi, la determinacién de la edad fisiolégica permite un mejor conocimiento
del riesgo de mortalidad, de la valoracién de la susceptibilidad al estrésy de
la dependencia funcional23.

LaValoracion Geriatrica Integral (VGI), incluye € analisisde la situacion
fisica, la morbilidad, €l estado nutricional, los sindromes geriatricosy €l
soporte social, siendo el instrumento mejor validado para este propdsito.

Setrata de un proceso diagnostico multidimensional einterdisciplinario, para
determinar las capacidades médicas, psicoldgicasy funcionales de un anciano
fragil con € fin de desarrollar un plan coordinado eintegrado para €
tratamiento y seguimiento a largo plazo. Hace hincapié en la calidad deviday
estado funcional. La Valoracion Geriatrica Integral esun proceso dinamico,
yaque serealizarepetidas veces alo largo del tiempo, para constatar la
evolucion del pacientey evaluar las medidas ter apéuticas aplicadas. Su

http://biomed.uninet.edu/2013/n1/editorial-es.html
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objetivo eselaborar un plan integral, individualizado, diagnéstico,
terapéutico y de seguimiento?.

Como car acteristicas comprende, €l empleo de equiposinterdisciplinariosy
deinstrumentos estandarizados®.

Una delas metas del tratamiento en per sonas mayor es es la prolongacion de
la esperanza devida " activa", que implica que ademas de curar se consiga
una prolongacion de la vida junto con el tratamiento paliativo delos
sintomas.

Un problema especial relacionado con el manejo de los pacientes mayor es es
la presentacion de enfermedadesinter currentesy lasinteracciones

farmacol 6gicas entre los far macos que se pautan como tratamiento de las
mismasP. L a gestion de la complejidad esla principal habilidad de los
cuidados médicos de pacientes mayor es, debiendo basar se la eleccién del
tratamiento en datos objetivos’.

En € afo 2011, en Espaiia, €l cancer fue la segunda causa de muerteen la
poblacion general y en los mayores de 79 afos; entre 40y 79 afios, fueron los
tumores la primera causa de muerte8. Debido al envejecimiento dela
poblacion, previsiblemente la incidencia de cancer aumentar a en los préximos
anos.

El impacto dela Valoracién Geriatrica Integral en el marco dela oncologia
geriétrica, no esta claramente definido pero es muy recomendable
implementarla antes detomar una decision sobre el tratamiento en pacientes
con cancer y edad avanzada®.

La International Society of Geriatric Oncology Chemotherapy ha elaborado
varias guias paramejorar € tratamiento y los cuidados en pacientes ancianos
con cancer, lo que facilita la toma de decisiones por parte delos
profesionaleslo,
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Editorial:
AGING

Beatriz Cuevas Ruiz MD, PhD

Department of Hematology and Hemotherapy
Hospital Universitario de Burgos
Burgos. Spain

bcuevas @ hubu.es

Version en espanol

The aging of the population will be a significant health problem in the coming
yearsl.

It hasto be pointed out that the changes associated with aging arevariablein
different individuals, and may not be parallel with that of chronological age.
Thus, the determination of physiological age gives a better knowledge of
mortality risk, by evaluating the susceptibility to stress and functional
dependence?-3.

The Comprehensive Geriatric Assessment (CGA), includesthe analysis of the
physical status, morbidity, nutritional state, geriatric syndromes, and social
support, and isthe best validated tool for this purpose.

It isa multidimensional and multidisciplinary diagnostic process, to
determine the medical, physiological and functional capacities of a fragile
elderly person, with the aim of developing a coor dinated and comprehensive
plan for long-term treatment and follow-up. It emphasisesthe quality of life
and functional status. The Comprehensive Geriatric Assessment isa dynamic
process, sinceit isperformed repeatedly over timeto establish the progress of
the patient and to assess the ther apeutic measures applied. Itsaim isthe

http://biomed.uninet.edu/2013/n1/editorial-en.html
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preparation of a comprehensive, individualised, diagnostic, ther apeutic and
follow-up plan4.

Itsmain features are, the use of interdisciplinary teams and standar dised
assessment tool s°.

Oneof theaimsof thetreatment in the elderly isto extend the " active" life
expectancy, which involves, besides curing, an increasein life-span, along
with palliative treatment of the symptoms.

One particular problem associated with the management of elderly patientsis
the presence of intercurrent diseases, and phar macological interactions
between the drugs prescribed for the treatment of these diseasesS. The
management of the complexity isthe main skill in the medical care of the
elderly, with the choice of treatment being based on objective data’.

In 2011, cancer wasthe second cause of death in the general population and
in people over 79 yearsin Spain, with tumoursbeing the first cause of death

between 40 and 79 year s8. Due to the aging of the population, it islikely that
cancer incidence will increase in the coming years.

Theimpact of the Comprehensive Geriatric Assessment within the
framework of geriatric oncology isnot clearly defined, but it is highly
recommended to implement it before making a decision on the treatment in
patients with cancer and advanced age®.

The International Society of Geriatric Oncology Chemotherapy has prepar ed
several guidelinesto improve thetreatment and carein elderly patientswith
cancer, which may help health care professionalsin the decision-making
processio,
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Comment of thereviewer Dra. Beatriz Cuevas Ruiz MD. PhD. Servicio de Hematologia y Hemoter apia. Hospital Universitario

de Burgos. Spain

Comment of thereviewer Carlos G. Musso, MD. PhD. Ageing Biology Unit. Hospital Italiano de Buenos Aires. Argentina

ABSTRACT

AIM: To determine the outcome of uterine artery embolization in patients with symptomatic uterinefibroids, in order to assess

theresponse of symptoms and fibroid size.

METHODS: We analyzed theresults of a population study of 112 patients with uterine fibroids madein the period between 2006
and 2010. Main parameter s wer e assessed improvement or disappear ance of symptoms and downsizing the adver se effects of the

procedure.

RESULTS: The predominant age of the patientsarein the group of 41-45 year s with 80.35%, being the most common symptom
of menorrhagia 66.07% , myoma volume ranged between 35cm3 and 523cm3, and procedur e duration ranged from 1 hour to 2.5
hours. The most common symptoms after embolization was mild pain 44.64%, not having symptomsin 43.75%. Also it was

associated nauseain 8.03% and vomiting in 3.57% as other adver se effects. After three months of treatment 47.32% had

oligomenorrhea and amenorrheawas 17.85%. Fibroid size at 6 months was reduced significantly dominate the volume between

36 and 113cms3.

CONCLUSION: Uterineartery embolization is an effective treatment for symptomatic fibroids, considered an alternativeto

surgical treatment.

http://biomed.uninet.edu/2013/n1/iglesias.html
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Key words: syntomatic myomas, leiomiomas, uterine artery embolization.

RESUMEN: EMBOLIZACION DE LASARTERIASUTERINAS PARA EL TRATAMIENTO DE FIBROMAS UTERINOS.

OBJETIVO: determinar el resultado de embolizacion dela arteria uterina en pacientes con fibromas uterinos sintométicos, con
el fin devalorar larespuesta delos sintomasy € tamario de los miomas.

METODOS: Se analizaron los resultados de un estudio que incluye 112 pacientes con fibromas uterinos, estudiadasy tratadas en
el periodo entre el afio 2006 y 2010. L os par ametr os principales evaluados fueron: la mejoria o desaparicion delos sintomas, la
reduccion del tamafio y los efectos adver sos del procedimiento.

RESULTADOS: La edad predominante de las pacientes esta en € grupo de 41-45 afios r epr esentando el 80,35%, y siendo €l
sintoma més comun la menorragia, presente en el 66,07% de lasmujeresincluidas en el estudio. El volumen de los miomas oscil6
entre 35cc y 523cc, y la duracién del procedimiento fuede 1 hora a 2,5 horas. El sintoma mas comin después de la embolizacion,
consistié en un dolor levereferido por el 44,64% delas mujeres, frente a un 43,75% que per manecier on asintomaticas. También
seregistraron nauseasy vémitosen el 8,03% y en el 3,57% respectivamente, como efectos adver sos al procedimiento.
Transcurridostres mesesdel tratamiento, el 47,32% presentaron oligomenorreay un 17,85% amenorrea. El tamafio del mioma
alos 6 mesestrasla embolizacion dela arteria uterina se redujo de forma significativa, disminuyendo el volumen entre 36 y
113cc.

CONCLUSIONES: Laembolizacién dela arteria uterina es un tratamiento efectivo paralos miomas sintomaticos,
representando una alter nativa al tratamiento quir Urgico. Palabr as clave: miomas sintomaéticos, leiomiomas, embolizacién dela
arteria uterina

INTRODUCTION

Uterinefibroids, or myomas, are tumour s of the smooth muscle layer of the uterus, which appear in approximately 25% of all
fertile women. Although some of these fibroids are asymptomatic, more than 50% of them cause symptomsthat require
treatment. Some of the most common symptoms ar e metrorrhagia, anemia or compr essive symptoms, such aspain or mass
effect, which also have a large influence on fertilityl.

Treatment of fibroids presents several alter natives, from medical treatmentswith hormones (levonor gestrel) and gonadotr opin-
releasing hormone analogues (GnRH analogues), to surgical treatments, which have been for many year sthe most used
therapeutic approach. The most commonly techniques used wer e hysterectomy or myomectomy, either by laparotomy or

lapar oscopy, together with the hyster oscopic resection of the fibroid2. However, the combination of risks associated to surgical
treatments and the effects that surgery sometimes has on young women, which can sometimes affect or hinder fertility, together
with the fact that patients wish to avoid surgery3 have led to the search of alternatives for surgical approaches. Embolization
appearsasan alternative for traditional therapiesfor patientswith symptomatic fibroids.

This approach isadequatein premenopausal patients who wish to avoid hysterectomy or who present medical contraindications
for surgery4. RavinaS initially developed the embolization of fibroidsin France. Afterwards, in 1997, theresultsfor patients

treated in the USA wer e published.

Our objectiveisto present theresults of uterine artery embolization on women with symptomatic uterinefibroids.

MATERIAL AND METHODS

Observational, multi-center and retrospective study.

Study population:

We analyzed theresults of 112 uterine artery embolization procedures carried out in the Unit of Interventional Radiology of the
University Hospital of Salamanca on patientswho were transferred from the exter nal consultations of the Department of
Gynecology and also from other centers, who were diagnosed with intramural uterine fibroids and presented symptoms such as
metrorrhagia, anemia and/or mass effect. Patients who were allergic to iodinated contrasts wer e excluded from the study.

Exclusion criteria werefibroid tumors of morethan 12 cm, subserosal fibroids and submucosal fibroids. Desire for fertility was
apartial exclusion criterion. Beforethe embolization, a Nuclear Magnetic Resonance (NMR) was performed in order to define
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thelocation, size and number of tumors. Analysis, pregnancy test and hormonal study were also carried out.

All the patientsreceived written information about the treatment they would under go, together with its alter natives and the
informed consent form.

Procedure

All patients wer e scheduled for hospitalization. Urinary catheterization and the insertion of a peripheral intravenous catheter
wer e established as compulsory steps befor e the procedure.

Analgesia was provided by the Department of Anaesthetics with the insertion of an epidural analgesia catheter that was kept for
at least 24 hours. Antibiotic prophylaxiswith cefazolin 2g was also provided one hour before the procedure.

The most common approach for the uterine artery embolization istheright common femoral artery. The procedure generally
startswith the Seldinger technique (the needle and the guide-wire are placed in the sheath and the catheter s passthrough it).
The common femoral artery is punctured, generally on theright side, but in some cases also bilaterally, with an Abbocath
catheter 18G and a 0.35" radioscopically guided hydrophilic guide-wire. Then, the 4-F or 5-F size Cobra, Multipur pose and
rever se Simmons selective catheter s pass through it, with a cross-over and Waltman loop technique for the corresponding
catheters of the hypogastric artery and the identification of the uterine arteries from both sides, with the adequate radiological
projections. In some cases, an aortoiliac angiography with a pigtail catheter is performed before this stage, but it increasesthe
exploration time and theradiation dose. It isadvisableto leave the 4-F or 5-F catheter in the hypogastric artery and to use road-
mapping for the catheterization, with a coaxial micro-guide and a 3-F micro-catheter in the uterineartery, in order to avoid
spasmsthat would prevent embolization. The catheterswill surpassthe point of exit of the cervico-vaginal arteries.

Oncein thelast horizontal or ascending portion of the uterine artery, 1-3cm syringes are used to administer antegrade injections
of PVA (polyvinyl alcohol) particles of 300-500 microns and then 500-700 microns, or embospher es of 500-700 and 700-900
microns, pre-loaded with physiological saline solution and contrasts with a medium concentration of 50%. Our objectiveisto
closethearterial input of the fibroid, becauseitstissueis highly sensitive to ischemia. Thus, we can maintain a normal
endometrial and myometrial vascularization, that is, the vessels of the perifibroid plexus are occluded while the uterine
perfusion is maintained.

The end-point israndomly determined after the fibromaisdevascularized, with aretrograde flow towardstheinternal iliac
artery or a slow antegrade pump flow of 5 beats.

At the end, the common femoral artery is compressed by hand, or sealed with devicesfor percutaneous closure.

During the procedur e, some radiopr otection measures wer e applied, such as a minimal magnification, the collimation of the
fluor oscopic image, short series of images per second and anter oposterior projection. The monitoring of a potential post-
embolization syndromeiscarried out in the recovery room and in the section of gynecology. The monitoring process lasted for
24-48 hours.

Statistical study

Theclinical characteristics were evaluated statistically by use of the Fisher'sexact or Chi-squaretest with linear by linear
association. Statistical analyses wer e undertaken using SPSS softwar e (version 18). A P-value <0.05 was consider ed statistically
significant.

RESULTS

The age of the patientsranged between 29 and 50 years. The 29-year-old patient presented a 10cm fibroid tumor, and she
wanted to keep her uterus, so she asked for an embolization, because surgery involved a myomectomy and it could not guarantee
itsintegrity. Two patientsincluded in the group between 31 and 35 yearsold also wanted to keep their uterusesintact. The
largest group included patients between 41 and 45 year s, with 90 patients (80.36% ), followed by the group of patients between 46
and 50 year s (16 patients, 14.28%). They all met the criteria for embolization. The main symptom for consultation was
menstrual alterations with menorrhagia (66.07%), followed by metrorrhagia (19.65%) and polymenorrhagia (14.28%). All the
patients presented anemia and had a long-duration treatment for iron deficiency. They all underwent an ultrasound study in
which the presence of one or more fibroids was established (Table 1).
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Table 1. Patients characteristics
Patients Percentage

(n=112)

AGE

<30 1 0.89
31-35 2 1.79
36-40 3 2.68
41-45 90 80.36*
46-50 16 14.28
CURRENT SYMPTOMS

Polymenorrhagia 16 14.28
Menorrhagia 74 66.07*
Metrorrhagia 22 19.65
NUMBER OF FIBROIDS

Isolated 48 42 86*
2 26 23.21
3 1.7 19.65
Multiple (>3) 16 14.28

*p < 0,05

Therewasa singletumour in 42.86%; 23.21% presented two tumors; 19.65% presented threetumours; and 14.28% had a
polyfibroid uterus. The volume of the fibroids was confirmed by NMR and it ranged between <35cm3 and 523 cm3. In 8.03%,
thefibroidsreached a volume of 268cm3 and 523 cm3, while the tumors most commonly subject to embolization had a volume
between 114cm3 and 267cm3in 55.35% of thetreated fibroids. In 27.7%, thefibroids had a volume between 36 cm3 and 113 cm3,
and 8.92% had fibroids of lessthan 35cm3 (Table 2).
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Table 2. Fibroids volume.

Patients

N=112

FIBROIDS VOLUME: before treatment (cm®)

<35 (= 4em maximum diameter) 10 8.92
36-113 (4,1- < 6cm maximum diameter) 31 2717
114-267 (6,1- = 8cm maximum diameter ) 62 55.35*
268-523 (8.,1-< 10cm maximum diameter ) 9 8.03

FIBROIDS VOLUME: 6 months after treatment (cm’)

=35 (=4cm maximum diameter ) 32 28.57

36-113 (4,1- < 6cm maximum diameter ) 56 S0

114-267 (6,1- < Bcm maximum diameter ) 21 18.75

268-523 (8,1- = 10cm maximum diameter) 1 0.89

No myoma 2 1.79
*p < 0,05

Theduration of the embolization procedurewas highly variable, depending on multiple factors, such as size, location and the
presence of cesarean scars or scars dueto other type of operations, ranging from 2 hours (>1.5 - <2h) (8.93%), to 1 hour 30
minutes (>1 - <1.5h) (60.71%) and to 1 hour (<1h) (26.79%).

The uterine artery embolization involves the appear ance of ischemia, which manifestsitself as pain. All the patients were treated
with analgesia, via a catheter for thefirst 24 hours, and then with intravenous and oral analgesia. The pain was hard in 4.46%,
moderatein 7.14% and mild in 44.64%. 43.76% did not present any pain.

Apart from pain, other types of clinical alterations can appear during theimmediate period after embolization. The most
important one was abdominal bloating or distension (18.75%), nausea (8.03%) and vomiting (3.57%). 67.87% did not present
any of these symptoms.

Six months after embolization, menstruations had changed in all cases. 47.32% presented oligomenorrhea; 34.82% presented
normal menstruation (eumenorrhea); and 17.86% presented amenorrhea, which could be helped by the age of the patient, her
hormonal condition and the size of the fibroid tumor. (Table 3).
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Table 3. Uterine artery embolization time and post procedure characteristics.

Patient Percentage

N=112 (%o)
PROCEDURE TIME (hours)
<1 30 26.79
>1-<1.35 68 60.T1*
>1.5-=2 10 5.93
>2-<25 4 3.57

POSTPROCEDURE ANALGESIA
Epidural 69 61.60

Epidural + Analgesia e.v. 43 3840

POSTPROCEDURE SYMPTOMS

Mild pain 50 44 .64
Moderate pain 8 7.14
Hard pain 5 46

No symptoms 49 43.76

OTHER POSTPROCEDURE ADVERSE EVENTS

Nausca 9 8.03
Vomits 4 3.57
Abdominal bloating 21 18.75
Hematoma 2 1.78
Mo symptoms 76 67.87*

CLINICAL STATUS 3 months after treatment

Oligoamenorrhea 53 47.32+

Eumenorrhea 39 3482

Amenorrhea 20 17.86
*p < 0,05

Six months after emboalization, the volume of the tumor had been reduced at different degrees. In 28.57% of the patients, it was
equal to or smaller than 35cm3; in 50% of the patients, the volume was between 36cm3 and 113cm3; and in 19.04% of the
patients, it had become calcified. Table 2.

Analgesia was provided with catheter alongin 61.60%, and with catheter plusintravenous analgesiain 38.40%.

DISCUSSION
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The use of an alternative technique to surgery with alower morbidity and shorter hospital stays represents a significant medical
advance, because women who do not wish to undergo a hysterectomy for afibroid tumor have now accessto different less-
invasive alter natives’.

The embolization technique involves a selective blockade of the blood flow of the vessels of the fibroid with embolic agents
through catheters. These embolic agents can be classified into different types3 9. 10, and the liter atur e does not describe any
problemsrelated to any possible reactions they might cause. Theinsertion of cathetersdoesnot require general anesthesia, and
it can be done with local anesthesia and a mild sedation?, although the insertion of an epidural catheter allowsfor a proper
analgesia and the control of pain after the embolization.

Thesize of thefibroidsthat underwent embolization was variable, although they were usually of lessthan 10 cm. The
effectiveness of the embolization of giant fibromas has been assessed, and a total reduction has been observed in 42.9% of the

cases!2. Theresults described after embolization are very similar.

It was evaluated efficacy of embolization of the uterine arteriesin uterine myomas depending on peculiarities of the blood flow in
the system of the uterine arteriesreportsvery positive results, and in the points out a prolonged irritation of the puncture site as
the most common adver se effect reported by the patients!3. The most favor able finding was the immediate remission of the
symptoms. Sonell reportsthe remission of menorrhagiain 90% of the cases, of the pelvic pain in 78% of the cases, of the general
symptomsin 98% of the cases and a reduction of the volume of thefibroid after 12 monthsin 61% of the cases. He used gelatin
sponge for the embolization. A compar ative studyl4 was carried out with 375 patients with symptomatic fibroids who under went
different treatments (embolization, myomectomy and hysterectomy). 12 months after treatment, the three procedures had
resolved the symptoms, and hyster ectomy was the most effective approach for theresolution of the clinical disorder.
Embolization wasthe technique with the best recovery ratesregarding time and low morbidity. Apart from the symptoms, the
reduction of the size of the uterine fibromasis another important aspect to be taken into account. A study reportsa volume
reduction of 50% after oneyear and all patients were asymptomaticls.

One of the circumstancesto be considered isthe state of the endometrium and the uterine muscle. The NMR revealed a transient
ischemia of the uteruswhich involved the endometrium and the lower and middle part of the myometrium of the uterine body
and the fundus of the uterus. However, no alterations are found in the cervix and the subserosal tissue. In most cases, the
myometrial tissuerecoverscompletely after 48-72 hours, while thefibroid tumor suffersan irreversibleinfarction dueto the
ischemial®. In the diagnosis of fibroids and the monitoring after embolization, ultrasounds and NMR can be safe and reliable
techniques. However, compar ative studies have revealed some differencesin the volume of the tumor s between both techniques
and NMR has been mor e effective in the char acterization of fibroids!®. 17, and the monitoring after embolization can be carried
out with ultrasounds!s.

Possibly, one of the problems derived from the different treatments of fibroid tumors can be due to the choice of the technique.
Therefore, the alternatives for any single approach must be also taken into account. A study assessed the response after 5 years
for two randomly distributed groups of patients who underwent hysterectomy and embolization. I n the patients who underwent
embolization, 24.7% had also underwent a hysterectomy because the symptoms had not completely disappear ed, which reveals
that embolization can be an alternative for hysterectomy and, with a proper selection of indications, can produce very positive
results. For thisreason, it iscrucial to adequately select the patients and to define the location and size of the tumor, which are
essential factorsfor good results!9. A study compared the effectiveness, feasibility and morbidity rates of preoperative
embolization or ligature of the uterinearteriesin the preparation for conservative surgery of uterinefibroids, in which the
choice of approach depends on the amount, size and topography of the fibromas?0. These techniques ar e effective in the
reduction of bleeding and they are compatible with fertility. With regard to the adver se effects they can present, a study shows
the appear ance of pre-menopausal symptoms or the appear ance of menopause?! and the spontaneous vaginal expulsion of the
fibroid22,

There are some doubts about the possibility that patients who underwent an embolization may present ovarian cancer, but at the
present moment there are no published studies or references on the subject23. However, one case of advanced ovarian carcinoma
after an embolization has been described?4,

The most complex situation derived from embolization isthe preservation of fertility. There are few publicationsrelated to the
problems of pregnancy after embolization, although they indicate that some of the pregnancies go on to term, albeit with an
increased number of miscarriagesand preterm deliveries. A study that monitored 100 patients who underwent embolization
with tris-acryl gelatin microspheres detected 11 pregnancies (19.2%) of all patients who wished to preservetheir fertility), with 8
live birth (4 of them with vaginal birth and 4 of them with a Cesarean section). Gestation lasted for approximately 37 weeks and
none of the fetuses showed chromosomal abnor malities. No abnormal placental implantations wer e observed25. However, a
study showed the appear ance of placenta accreta in women who underwent embolization of a fibroid tumor and got pregnant
afterwar ds?6,

Asa conclusion, the embolization of the fibroid tumor can be an effective alter native for the resolution of symptoms (particularly
anemia) caused by these benign tumor swithout the need of surgery.
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Comment of thereviewer Dra. Beatriz Cuevas Ruiz MD. PhD.Servicio de Hematologia y Hemoter apia. Hospital Universitario de
Burgos. Spain

The procedurefor uterine artery embolization, permitstreatment of fibroids fithessfor repair not. The ease and simplicity of the
technigue make it an accepted therapeutic option for patients who undergo surgery.

The study shows an improvement of symptoms caused by uterine myoma as metrorrhagia and anemia, and reduced fibroid size.

Even though the desirefor fertility was partially exclusion criteriafor thisstudy, relievesliteraturereview the possibility of
pregnancy following uterine artery embolization is comparable to that of the general population, although studies of patients
subjected to thistechnique have a higher incidence of spontaneous abortions.

Comment of thereviewer Carlos G. Musso, MD. PhD. Ageing Biology Unit. Hospital Italiano de Buenos Aires. Argentina

Thisarticleclearly describesthe potential advantages and disadvantages that the process of uterine artery embolization hasin
the treatment of uterinefibroid entity which isthe most common gynecological tumor and usually become symptomatic in about
50% of women who suffer it. Among these symptoms are metrorrhagia, anemia (submucosal location), urinary frequency,
constipation, bladder and / or ureteral compression (subserosa location), among others.
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SUMMARY:

Objectives: Thisstudy aimed to investigate the knowledge and attitudes of Argentine women 65 years of age and older regarding
urinary incontinence (Ul).

Methods: A cross-sectional study of 238 community-dwelling Argentine women 65 year s of age and older was conducted in San
Justo, Argentina. Data wer e collected by in-person interviews.

Results: Regarding knowledge, 232 (97.5%) of the women surveyed wer e familiar with the term urinary incontinence, but 152
(63.9%) falsely believed that Ul isa normal part of aging and 163 (68.5%) did not know about pelvic exercisesor a surgical
option to treat Ul. A total of 106 (44.5%) women reported symptomsof UI.

Discussion: Older Argentine women are misinformed about Ul. I nterventions ar e necessary to increase their knowledge and
healthcar e seeking behaviors.

KEYWORDS: Argentinewomen. Urinary incontinence. Knowledge. Treatment. Geriatric.

RESUMEN: Objetivo: Este estudio tuvo como objetivo investigar el conocimiento y las actitudes de las mujeres argentinas de
edad mayor oigual a 65 afios respecto dela incontinencia urinaria (1U).

Método: Serealizé un estudio transver sal de 238 mujeresde edad mayor o igual a 65 afiosresidentesde la ciudad de San Justo,
Argentina. Los datos fueron recolectados a través de entrevistas per sonales.

Resultados: 232 de las mujeres entrevistadas (97.5%) estaban familiarizadas con €l término de U, pero 152 (68.5%) creian
erroneamente quelalU era parte normal del enveecimientoy 163 (68.5%) no sabia acerca delos g ercicios pélvicos o una
opcién de tratamiento quir argico.

Conclusion: Las mujeres argentinas de edad mayor o igual a 65 afios que habitan en la ciudad de San Justo, estédn mal
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informadas respecto dela | U, de modo que intervenciones son necesarias a fin de aumentar su conocimiento sobre el temaafin
de que tengan acceso a una mejor atencion médica.

PALABRAS CLAVE: Mujeresargentinas. Incontinencia urinaria. Conocimiento. Tratamiento. Geriatria

INTRODUCTION

Urinary incontinence (Ul) isa significant health problem that affects an estimated 200 million adult women wor ldwidel. Urinary
incontinence, as defined by the I nternational Continence Society Committee, isthe " complaint of any involuntary leakage of
urine" 2, The effects of Ul, especially amongst older women, can be debilitating physically, psychologically, and socially 3.

Studies have shown that most women with incontinence can be successfully treated by simple and effective methods?*. However,
the lesswomen know about the symptoms, causes, and treatments of Ul, the lesslikely they areto seek help®. Proper
management of the condition by both healthcar e professionals and community workersis dependent on women's attitudes and
knowledge about Ul4. It islikely that improving a woman's knowledge about Ul will increase her healthcar e seeking behaviors
and the possibility of receiving effective treatment6.

Therefore, it iscrucial to determine what women actually know about Ul. Previousresear ch hasfound Hispanic women to have
ahigher prevalence of Ul compared to white, black, and Asian American women’. However, to the best of our knowledge, no
data exist about Ul knowledge and prevalence specific to older Argentine women.

The present study was conducted to answer the following questions: (1) What do community-dwelling Argentine women 65 years
of age and older, regardless of their current Ul status, know about UI? and (2) What isthe prevalence of Ul in arandomly
selected sample of older Argentinewomen in our Hospital programmatic area?

MATERIAL AND METHODS.
Study Setting and Sample Assembly

This cross-sectional study was conducted between September 2009 and December 2009 at the Hospital Italiano (HI) de Buenos
Airesin San Justo, Argentina. HI isa community-based, academically affiliated, out-patient and in-patient multi-specialty
hospital. The out-patient clinicis staffed with primary care, geriatric, pediatric, and obstetric- gynecologist physicians.
Occasionally, specialists see patientsin thislocation. The clinic accommodates private patients, patientsthat area part of an HI
insurance plan, and patientswith Obra Social, a form of insurance for Argentineworkers.

Female patients attending the out-patient clinic coming for routine appointments wer e approached in the waiting corridor by the
primary investigator (Pl) and asked to participate in the study. I nvolvement was voluntary and the Pl screened prospective
women for eligibility. To be eligible, a female needed to be 65 years of age or older and speak Spanish. Women with known
dementia or who appear ed confused and/or disoriented wer e considered inéligible. Staff at HI deemed that the protocol did not
require International Review Board approval. Verbal consent was obtained from all participants.

A total of 328 women wer e screened, 75 wer e ineligible mainly because they did not meet the age condition. Of the 253 women
who met the dligibility criteria, eleven refused to take part in the survey with time being the most frequent excuse and four did
not finish the survey because they wer e called to go see their doctor.

Survey Administration

All participants underwent an in-person interview conducted in the waiting area of the clinic. All encounterswere carried out by
the PI. On average, theinterview took ten minutes (range 7-15 minutes). The Pl explained to each woman that " the pur pose of
the study isto find out what you know about urinary incontinence, or theinvoluntary loss of urine."

Instrument

Theresearch instrument was forward translated into Spanish by a fluent, native speaker and validated by Spanish speaking
employeesat HI. A pilot test for comprehension was conducted on 40 female HI patients who met the eligibility criteria. The
established resulting survey was administer ed to subjects and the following data wer e collected:

Demogr aphics

Information about participants age and level of education was obtained.

Knowledge and Familiarity To assess participants knowledge about Ul, a modified version of
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the Incontinence Quiz (1Q), a tool established and validated by Branch and colleagues, was employed8. To the best of our
knowledge, a validated Spanish language form of the |Q was not available. The | Q requiressubjectsto " agree", " disagree”, or
declare” | don't know" in responseto atrueor false statement about Ul. For example: " Many over -the-counter medications can
causeinvoluntary urineloss: agree, disagree, or | don't know" 5. Thisformat, when forward translated into Spanish, confused a
pilot test group of female HI patients 65 years of age and older. It was determined that reframing the statement into a question
would be a morefamiliar format for the women. The previous example was changed to: " Do you know if medications that you
are ableto buy over-the-counter can cause Ul: yesthey can cause Ul, no they do not cause Ul, or | don't know."

Theresulting 12 question survey elicited data about participants general familiarity with thetopic of Ul aswell astheir
knowledge regarding the (a) causes of Ul, (b) relationship of aging and Ul, (c) doctor -patient communication about Ul and (d)
treatment optionsfor Ul. Subjectswere also directly asked if they had Ul. Thetype of Ul - stress, urge, overflow, or mixed - was
not differentiated in this study.

Prevalence

Women wer e asked the following question to assessiif they had Ul symptoms: " Have you ever lost urine during daily activities, at
night, while coughing, sneezing, or laughing?" Answering"yes' to any of the above was considered a positive response.
Participants who responded affirmatively were then asked: " Have you ever discussed your loss of urine with your primary care
physician (PCP), gynecologist, a nurse or other healthcare professional ?"

Statistical analysis

Data wer e analyzed using SNAP 10 professional. Surveys wer e coded to maintain anonymity. Demogr aphic data wer e analyzed
in order to characterize the study population. Thefrequencies of responsesto each individual question wer e determined. Chi-
squar ed tests wer e used to deter mine statistical associations between the independent and dependent variables. A P value of less
than 0.05 was consider ed to be statistically significant.

The present study was approved by the Institutional Review Board and all participants provided written informed consent prior
to performance the study interview to them.

RESULTS

A total of 238 women enrolled in the study. Table 1 describes the demographic characteristics of the sample. M ean age was 73.6
+ 5.8 yearsand median amount of education was5 - 7 years.

Table 1. Characteristics (N = 238
Variables Mean Median SD Range

Age (years) |736 |73 58 |65-88
65-70 78 | 328
71-79 116 | 48.7
80z 44 | 185
Education 5-7 0-24
(years)
0-4 41 |17.2
5-7 97 |40.8
8-11 40 |16.8
12-14 32 (134
15+ 28 |11.8

The participants knowledge of and familiarity with Ul are shown in Table 2. Almost all women, (97.5%) women were
acquainted with theterm Ul. Morethan half of those surveyed could identify at least one women who had Ul aswell as spoke
about the problem to their friends.
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Table 2, Knowledge of and attitudes about Ul (N = 238

No, | donm't Associa-
N (%) know, N tion with
(%) Education
Familiarity with the topic of Ul
Do you know what Ul is? 232 (97.5) 6 (2.5) MN/A
Do you know a woman that has UI? 129 (54.2) 109 (45.8) MN/A
Do you talk with your female friends | 124 (52.1) 114 (47.9) MN/A
about UI?
Causes of Ul
Do you think women develop Ul 105 (44.1) 8(3.4) 125 (52.5) P<.01
more frequently than men?*
Do wyou think over-the-counter 50 (21.0) 5(2.1) 183 (76.9)

medications can cause UI?*

Relationship of aging and Ul
Do you think Ul is a normal part of | 152 (63.9) 35(14.7) 51(21.4) P<01

aging?™*

Doctor-patient communication

about UI

Has your doctor asked you about Ul 85 (39.9) 143 (60.1) N/A

symptoms?

Do you think older women with Ul| 128 (52.5) 21(8.8) 92 (38.7)

discuss their symptoms with a

doctor?™

Do you think it would be helpful fora| 218 (91.6) 2(0.8) 18 (7.6) P<.01
woman with Ul symptoms fo tell her

doctor?***

Treatment options for Ul

Do you know about pads, diapers, or 209 (87.8) 29 (12.2) N/A

catheters to treat UI?

Do you know about exercises that 75(31.5) 163 (68.5) N/A P < .05
can help control UI?

Do you know about an operation to 75(31.5) 163 (68.5) MN/A

treat UI?

N/A = response was not an option ¥ "Yes' is the correct answer  ** "Mo" is the correct answer
%% "] don't have an opinion” replaced "I don't know™ as an answer choice

A large number of women wer e uninformed about the causes of Ul: 182 (76.8%) did not know that over-the-counter medications
can cause symptoms. When asked about the frequency of Ul in men and women, 125 (52.5%) did not know if women experience
Ul more frequently than men, 8 (3.4%) thought that men and women develop Ul at equal rates, and 105 (44.1%) accur ately
knew that morewomen suffer from Ul than men. The association between year s of education and knowledge about the
frequency of Ul in women and men was statistically significant (P<.01): women with more education were more likely to know
that women develop Ul morethan men.

Women wer e misinformed about the relationship between aging and Ul. A large number of women, 152 (63.9%), incorrectly
thought that Ul isa normal part of the aging process. It is noteworthy that 78.6% of women with the highest level of education
(15+ years) believed Ul was a normal part of aging compared to 41.5% of women with the lowest level of education (0-4 years).
The association between believing that Ul isa normal part of the aging process and completed years of education was
statistically significant (P<.01): the more years of education a woman had completed the more likely she wasto think that Ul isa
normal part of aging.

A majority of women, 217 (91.6%), accurately believed that it would be helpful for a woman with Ul to discussthis condition
with a doctor. The association between level of education and beliefs about telling the doctor about Ul was statistically significant
(P<.01): women with more year s of education were morelikely to know that sharing Ul symptomswith a physician would be
helpful. Therewere 143 (60.3%) subjects who had not been asked by their PCP's about Ul symptoms.

Within the sample, 87.8% knew of pads, adult diapers, and cathetersto treat Ul. However, 68.5% of women did not know about
pelvic exercises or a surgical option totreat Ul. The association between level of education and knowledge of pelvic exercises was
statistically significant (P<.05): women with more education were morelikely to know of these exer cises.

Prevalence data varied depending on how the question was solicited. When asked to self-identify as having Ul, 58 (24.4%)
women acknowledged suffering from the condition. However, when the study population was specifically asked about Ul
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symptoms - such asurineloss during the day, night, while coughing, sneezing, or laughing - alarger group, 106 (44.5%),
identified as having Ul. Many participants, 46 (43.4%), who reported having Ul symptomsdid not consult a healthcare provider.

DISCUSSION

The purpose of this cross-sectional study was to determine what Argentine women 65 years of age and older know about Ul and
to establish the prevalence of Ul in this population. Results for the 238 women studied showed that they wer e misinformed about
the specific details (causes, aging, treatments, etc.) of Ul. Theinformation gleaned from this study elucidates the misconceptions
that older Argentine women have about Ul. Healthcare providers can use thisinformation to develop interventions tar geted
towardsincreasing and correcting older Argentine women's knowledge about Ul with the goal of improving management and
treatment of symptoms.

Most women in this study believed that Ul isa normal part of the aging process (63.9%), a finding consistent with other studies
on the sametopic. Kang found a similar result (61%) in a study of K orean-American women using the I Q 5. Bush and
colleagues, in a study of community-dwelling American minority and non-minority females, found that almost 50% believed Ul
to beanormal part of aging or childbirth®. Because of a series of physical, psychological, and functional changesthat are
associated with aging, the prevalence of Ul increases with age; however, Ul isnot the result of normal aging®. Ouslander
reported that Ul in a geriatric population can be a" manifestation of a subacute or reversible process within or outside of the
lower urinary tract." 10, Educating older Argentine women about thisfact, through either community educational programs or
physician-initiated discussions, can correct their view that Ul isan inevitable part of aging and will hopefully lead to more
successful treatment of Ul and the underlying process(es).

Interestingly, in the current study, 78.6% of the highest educated (15+ years) women believed that Ul was a normal part of
aging. This demonstrates that even educated women ar e frequently misinfor med, consistent with results from previous studies!!.
Accurate Ul information must be provided to all patients, regardless of their education status. Physicians should not assume that
mor e highly educated women ar e better informed about Ul becausethereisa clear gap between lay and medical knowledge!l.

Argentine women, as compar ed to women in other studies, are less knowledgeable about behavioral therapiesthat can be
employed to treat Ul. Among Korean-American women, 67% knew of exercisesto help control Ul compared with just 31.5% of
Argentinewomen in the current study. Kang noted that K orean-American women were mor e knowledgeable about pelvic

exer cises compar ed to populationsin other studiesand attributed thisfinding to television programs and K orean language
health magazinesthat educated K orean women about exer cisesthey could do to decrease the effects of UI5. Hagglund and
colleagues reported that women in their study might have been influenced to seek help for Ul by reading magazine
advertisements and/or watching television programs?.

Using similar media, targeted to older Argentine woman, can help toincreasetheir Ul knowledge and correct their
misconceptions. Public service announcements on Spanish TV and radio stations or advertisementsin magazines should (a) tell
women that Ul isareal and common medical condition that isnot a normal part of aging, (b) inform women that thereare
simple and effective treatments available and that their symptoms can wor sen and lead to functional decline when left untreated,
(c) provide information about causes such as over -the-counter medicines and possible underlying or reversible disorders, and (d)
encour age femalesto seek treatment from a healthcare professional. Providing this same information on posters and brochures
at senior centersaswell asadult living facilitiesis another method to enlighten, educate, and empower women. This education,
supplemented with information provided by healthcare workers, can help to increase Ul knowledge and change women's
attitudesabout UI.

The prevalence data generated in this study varied based on the definition of Ul used in the question. A higher prevalence, an
almost two-fold increase to 44.5% , was found when women wer e asked to identify based on symptoms as compared to simply
stating that they had Ul. Thisfinding is consistent with other research. Hagglund and colleagues reported that when wide
definitions of Ul wereused, a larger number of women, including those with only minor symptoms, identified as having the
condition4. Thus, PCP'swhen assessing for Ul, should use broad questions to ensure capturing those experiencing only minor
symptoms aswell. Knowing that Ul can be the manifestation of a variety of processes, it isimportant to identify women
experiencing even minor Ul symptoms to treat both the condition and a potentially har mful underlying cause.

Consistent with these findings, a larger group of younger women (those lessthan 73 year s of age) identified as having Ul when
the question used a wider definition that included symptoms. It islikely that these" younger" women perceived Ul asa
neurological or senile disorder and did not initially self identify as suffering from this condition despite having obvious
symptoms 11, Because proper management depends on a woman's knowledge of Ul, it isimperative that females ar e accur ately
educated about Ul and its ability to affect women of all ages.

Although 91.6% of women surveyed believed it would be helpful to tell a doctor about one's Ul symptoms, only 43.4% of those
with Ul symptoms actually sought out medical advice for this problem. Thisfinding is consistent with previousresearch. Hsieh
and colleagues found that among 1,514 Taiwanese women aged 60 years and older, 84.6% would tell a doctor if they had Ul, but
only 30.3% actually spoketo a physician3. Lessthan 20% of women in Finland and only 28.2% of European women sought out
treatment aswell12,

Some study limitations merit consideration. First, women wer e interviewed in a crowded waiting area wher e complete privacy
was not feasible. Asa result, it is possible that the women were not being completely truthful in their responses. Second, the
sample population was small which potentially limitsthe ability to generalize theresultsto all older Argentine females.
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It isclear that educational programs, both at the community and healthcar e-provider level, need to be implemented to increase
Ul knowledgein older Argentinefemales. A useful follow-up study would be one conducted in the same sample population of
women that assesses Ul knowledge after the sample group has been privy to educational materials. Healthcar e worker s that
develop and implement Ul educational programs designed to increase knowledge will lead likely seearisein help-seeking
behavior among older Argentine women with Ul.

CONCLUSIONS

Argentine women 65 year s of age and older are poorly informed about Ul. Misconceptions and a lack of knowledge lead to the
under-treatment of Ul symptoms. Providing accur ate information to women isimperative to ensurethe proper treatment of this
disorder.

Education about Ul by individual physicians aswell as at the community level can dramatically improve the quality of life for
older Argentine women suffering from Ul. Findings from this study provideimportant data specific to Argentine women.
Healthcare providers and community workersthat interact with this population can design targeted educational materials
aimed toincrease Ul information based on what this study has established asthe current level of knowledge.
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RESUMEN:

Introduccién: Lainfeccion del tracto urinario (ITU) esuna de lasinfecciones mas comunes en la préctica clinica. Bacterias
gramnegativas como Klebsiella pneumoniae, Serratia spp. y Acinetobacter spp. pueden causar | TU.

Objetivo: Estudiar laresistencia antibittica en cepas de K. pneumoniae, Serratia spp. y Acinetobacter spp. aisadasde | TU.

Material y métodos: Urocultivos fueron colectados de Enero 2003 a Diciembre 2003. L a identificacion de las bacterias aisladas
incluyé car acteristicas bioquimicas. L a prueba de difusién con discos de Bauer-Kirby fuerealizada.

Resultados: Un total de 106 cepas fuer on evaluadas (41 de K. pneumoniae, 28 de Serratia spp. y 37 de Acinetobacter spp.). Entre
los aislados de K. pneumoniae laresistencia a ampicilina (83%) fue notable. L os aislados de Serratia spp. exhibieron un alto nivel
deresistencia a acido nalidixico (79%) y gentamicina (75%). En los aislados de Acinetobacter spp. altas propor cionesde
resistencia fueron observados frente a amikacina (81%), gentamicina(67%) y trimetoprima/sulfametoxasol (71%).

Conclusiones: En general, los patrones deresistencia a los antibi6ticos fuer on altos. Acinetobacter spp. manifest6 elevada
prevalencia deresistencia (>50%) frente a los antibiéticosincluidos.

PALABRAS CLAVE:KIebsiella pneumoniae. Serratia spp. Acinetobacter spp. Resistencia antibidtica. Infeccion del tracto
urinario.
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SUMMARY: ANTIBIOTIC RESISTANCE IN KLEBSIELLA PNEUMONIAE, SERRATIA SPP. AND ACINETOBACTER SPP.
STRAINSISOLATED FROM PATIENTSWITH URINARY TRACT INFECTION - LIMA, PERU

Introduction: Urinary tract infection (UTI) is one of the most common infectionsin clinical practice. Gram negative bacteria as
Klebsiella pneumoniae, Serratia spp. and Acinetobacter spp. can cause UTI.

Objective: To study antibiotic resistancein K. pneumoniae, Serratia spp. and Acinetobacter spp. strainsisolated from UTI

Material and methods: Urine cultureswere collected from January 2003 to December 2003. I dentification of isolated bacteria
included biochemical characteristics. Bauer-Kirby disc diffusion test was performed.

Results: A total of 106 strainswere evaluated (41 of K. pneumoniae, 28 of Serratia spp. and 37 of Acinetobacter spp.). Among K.
pneumoniae isolates resistance to ampicillin (83%) was remarkable. The Serratia spp. isolates displayed a high level of resistance
to nalidixic acid (79%) and gentamicin (75%). In Acinetobacter spp. isolates high resistance rates wer e obser ved against
amikacin (81%), gentamicin (67%) and trimethoprim/sulfamethoxazole(71%).

Conclusions: In general, antibiotic resistance patter ns wer e high. Acinetobacter spp. showed elevated resistance rates (>50%)
against antibioticsincluded.

KEY WORDS: Klebsiella pneumoniae. Serratia spp., Acinetobacter spp. Antibiotic resistance. Urinary tract infection.

INTRODUCCION

Lainfeccion del tracto urinario (I TU) esun conjunto de procesos patol 6gicos asociados a una respuesta inflamatoria como
resultado de la presencia de microor ganismos, gener almente bacterias. Después de lasinfeccionesrespiratorias, lal TU esla
enfermedad més frecuente a nivel hospitalario y ambulatoriol; estimandose que el 48% delas mujeressufrira por lo menosun
caso de I TU durante su vida2.

L as bacterias gramnegativas son la causa mas frecuente de I TU, siendo reportadas entre ellas Klebsiella pneumoniae, Serratia
spp. y Acinetobacter spp.; las cuales también pueden ocasionar otras importantesinfecciones hospitalarias3-8.

Existe un problema actual respecto al tratamiento dela | TU ya que muchas cepas han desarrollado resistencia a diver sos
antibidticos. En Latinoamérica algunos estudiosrefieren el incremento de esta problematica®11,

Por lo expuesto, € objetivo de esta comunicacion esevaluar laresistencia a los antibi6ticos en cepas de K. pneumoniae, Serratia
spp. y Acinetobacter spp. aisladas en pacientes de sexo femenino con | TU atendidos en el Hospital Nacional Hipdlito Unanue.

MATERIAL Y METODOS

Fuerealizado un estudio retrospectivo en el Hospital Nacional Hipdlito Unanue (nivel I11), ubicado en el distrito de El Agustino,
Lima, Peru. El hospital cuenta con 653 camas.

Losresultados de los ur ocultivos de los pacientes ambulatorios e inter nados de sexo femenino fueron registrados durante el
periodo de 1° de Enero al 31 de Diciembre de 2003. Solo un aislado por cada paciente fue consider ado.

Las muestras de orina fueron sembradas en agar Mc Conkey y agar CLED eincubadas a 37° por 18-24 horas. El aislamiento de
las cepas fuerealizado de acuerdo a la guia del Instituto Nacional de Salud12. No setomé en cuenta la sintomatologia 6 la edad.
LalTU fue establecida para un conteo 105 UFC/mL.

El andlisis de susceptibilidad se realiz6 mediante la técnica de Bauer-Kir by de disco difusién13 con recomendaciones del

NCCL S14. L as cepas con susceptibilidad intermedia se asumieron como sensibles. L os siguientes antibi6ticos fueron incluidos:
ampicilina (10pg), amoxicilina/acido clavulanico (20/10ug) ceftazidima (30pg), cefotaxima (30ug), ceftriaxona (30ug), imipenem
(10pg), mer openem (10ug) aztreonam (30ug), acido nalidixico (30ug), norfloxacina (10ug), ciprofloxacina (5ug), gentamicina
(10pg), amikacina (30ug), trimetoprima/sulfametoxasol (25ug), nitrofurantoina (300ug) y cefoper azona/sulbactam (75ug/30 Ug).
Como cepas control fueron utilizadas Pseudomonas aeruginosa ATCC 27853y Escherichia coli ATCC 25922.

Para el analisis estadistico se utiliz6 la prueba Mid-P exacta para proporciones simples.
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RESULTADOS

Durante el afio de estudio fueron aisladas 41 cepas de K. pneumoniae (38,7% [IC 95%=29,4%-48,6%]), 28 de Serratia spp.
(26,4% [IC 95%=18,3%-35,9%] y 37 de Acinetobacter spp. (34,9% [IC 95% =25,9%-44,8%]) sumando 106 cepas (10,6% [IC
95%=8,8%-12,6%]) de un total de 1002 microor ganismos aislados en orina.

El andlisisde la prevalencia deresistencia durante el periodo de andlisis mostr 6 que K. pneumoniae fue altamenteresistente a
ampicilina (83%), mientras que, la resistencia a amoxicilina/acido clavulanico y nitrofurantoina fue moderada (13-16%). En €l
caso de Serratia spp. seregistraron elevadasresistencias a acido nalidixico y gentamicina (75-79%), entretanto, frentea
amikacina se constat6 unaresistencia ligera (15%). Referente a los aislados de Acinetobacter spp. estos presentaron globalmente
proporciones deresistencia por encima del 50%, siendo las méas elevadas para trimetoprima/sulfametoxasol, gentamicinay
amikacina (67-81%) (Tabla 1).

Tabla 1
Resistencia a los antibiticos en cepas de K. preumoniae, Serratia spp. ¥ Acinetobacier spp. aislados de
pacientes de sexo femenino con ITU en el Hospital Nacional Hipdlito Undnue, aiio 2003, Lima, Peri.
K. preumoniae Serratia spp. Acinetobacrer spp.
n” (%a) n® (%a) n" (%)
Ampicilina 34/41 (83) % i |
Amoxicilina‘icidoclavulinico 539 (13) T F
Ceflazidima 10/38 (26) 1 13/21(62)
Cefolaxima 14/35 (40) + t
Cefiriaxona t 10/2] (48) T
Imipenem T 1 10/19(53)
Meropenem i % 18/35(51)
Azireonam 12/24 (50) + T
Acido nalidixico 10/24 (42) 15/19 (79) T
Morfloxacina 12/29 (41) 1/2 (500 T/14 (500
Ciprofloxacina t + 18/29 (62)
Gentamicina T 912(75) 10/15 (67)
Amikacina ¥ 4/27(15) 25/31 (B1)
Trimetoprima/sul fametoxasol T TN19(37) 20028 (71)
Nitrofurantoina 5/31 (16) 9/16 (56) +
Cefoperazona/sulbactam t 175 (200 F
t = No Probado
DISCUSION

LalTU seencuentra entrelasinfecciones mas comunes en la practica clinica, resultando en una consider able ansiedad y
mor bilidad entre las mujeres!S. La etiologia y la frecuencia de los agentes causantes de | TU ha sido bien documentada3, 16-18,

En nuestro estudio K. pneumoniae evidencié una alta resistencia a ampicilina (83%), lo cual corresponde con otros estudios
realizados!9-20, Esta elevada cifra indica que este antibiético debe ser desestimado como opcion ter apéutica de primeralinea.

En el caso de Serratia spp. la mayor resistencia se presenté frente al acido nalidixico (79%), similar a lo constatado en un
andlisis?! aunque mayor alo indicado en otro?2. Este antibidtico es especifico parala | TU aunque con la desventaja de que puede
manifestar se unarapida aparicion de bacteriasresistentes.

Asimismo Acinetobacter spp. exhibi6 una consider able resistencia frente a amikacina(81%), cifra mayor a otrosreportes?3-24,
Hallazgo poco menos que preocupante ya que este es un potente antibiético indicado para infecciones sever as.

Tanto Serratia spp. asi como Acinetobacter spp. presentaron resistencia a trimetoprima/sulfametoxazol por encima del 20% que
es el limite recomendado por The I nfectious Diseases Society of America (IDSA)25y por lo tanto su uso no seria recomendable en
el tratamiento empiricodelalTU.
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Caberesaltar que Acinetobacter spp. en general registr6 nivelesderesistencia arriba del 50% para los antibiéticosincluidosen el
estudio. Hecho que no es sor prendente ya que la resistencia de Acinetobacter spp. a diver sos antibiéticos en afos recientes se ha
incrementado826-29 debido probablemente a la relativa imper meabilidad de su membrana externay a la exposicion ambiental a
un amplio grupo de genes de resistencia.

L amentablemente no se dispuso de infor macion de la produccion de betalactamasas (AmpC, BLEE y carbapenemasas) las cuales
tienen participacion importante en e fendémeno de la resistencia a los antibi6ticos31-32,

Algunas sugerencias para disminuir el impacto en la salud de la resistencia a los antibiéticos son: evitar €l uso indiscriminado de
antibidticos por parte delos médicos, evitar la automedicacion y el incumplimiento terapéutico luego deiniciada la mejoria
clinica del cuadro, evitar la dispensacién de antibidticos sin receta médica eincrementar las campafiasinfor mativas sobre uso
racional de antibiéticos33.

Finalmente, los microor ganismos estudiados r egistrar on consider ables niveles de resistencia a los antibiéticos utilizados,
especialmente Acinetobacter spp., corresponderia a las autoridades sanitariastomar cartasen el asuntoy viabilizar soluciones
paraevitar que se agudice este problema en ese hospital.

CONCLUSIONES

En general, los patrones deresistencia a los antibi6ticos fueron altos. Acinetobacter spp. manifestd elevada prevalencia de
resistencia (>50%) frente a los antibiéticosincluidos.
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Version en espariol

INTRODUCTION

Hypotonic hyponatremiaisan electrolytic disorder which can be caused by different mechanisms such as: an excess of body
water and/or a deficit of sodium and/or potassium1-2,

In patients on continuous out-patient peritoneal dialysis, hyponatremia can also be caused by some of these mechanisms and
that, secondary to an excess of body water isthe most frequent dueto a failurein ultrafiltration3.

In thisreport, we describe a clinical case of a patient who developed hyponatremia, while under continuous ambulatoy
peritoneal dialysis, dueto a deficit of sodium in the body secondary to a negative balance of sodium: body deficit of sodium.

CASE REPORT
58 year old patient with a history of:

o Arterial hypertension on a hyposodic diet (4 gr/day). Since the beginning of the dialysis treatment no antihypertensive
drugswererequired.

o Chronickidney failure on peritoneal dialysisfor oneyear with residual diuresis of 100 cc/day and a dialytic scheme of 4
volumen exchanges: 1700 cc, concentration: 1.5% (x4) y 2.3% (x1), time of permanence: 6 hours, obtaining an
ultrafiltration rate of 1200 cc/day. Thiswas enough for an adequate doses of dialysis: weekly Kt/V: 2.00

In theroutine monthly testsit was possible to obser ve asymptomatic hyponatremia (128 mmol/l), with normal glucemia,
haemogram, proteinogram and lipidogram. At the time of the physical exam she had normal blood pressure, without pulmonary
edemasor crackles. Shewasindicated hydric restriction of 800 cc/day and wasinstructed to return for a visual check-up in 48
hs. Nevertheless, in that check-up she was found to be thinner, more hypotense and not having recovered from her
hyponatremia. She was not on any medication which could potentially induce hyponatremia (psychiatric, opioids and
antiepileptic drugs).

Since the performed studies: encephalon, thorax and abdominal CT scans, and hormonal dosages (cortisol, thyroid hormone)
showed normal values, then we decided to ask her to return to her normal hydration intake level (similar to the sum of urinary
volume and peritoneal ultrafiltration), but also to start ingesting 6 gr/day of sodium. When after 48 hour s she was r e-assessed,
the patient was alr eady normotense and her natremia had increased to 138 mmol/I.
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DISCUSSION
Asit isclearly expressed by the Edelman ecuation:

Natremia (mmol/l) = total body sodium + total body potassium
Total body water

Hyponatremia can be induced by an increasein body water, aswell as, a decreasein its content of sodium and/or potassium. It is
already known that hyponatremia secondary to a disbalance of water/sodium, is caused by the alteration of therelationship of
sodium/water which natremia represents.

In the case of hyponatremia secondary to a decreasein body potassium, it could be brought about as a consequence of adding
sodium (cation) to the intra-cellular compartment, in compensation for the missing potassium (cation), to maintain
electroneutrality of the intracellular medium. As a consequence of this, the concentration of sodium in the intravascular
compartment would decrease and so would natremia -2, Something similar would happen in states of malnutrition, wher e even
in the case of normal kalemia, theintracellular deficit of potassium would induce hiponatremia due to this mechanisms3.

Hyponatremia in the patient on peritoneal dialytic treatment can be caused as a consequence of a disbalance in the sodium-water
relationship in favor of thelatter in relation with the quantity of water and salt ingested by the patient, aswell asthat excreted
through urinary and peritoneal secretion (if it ispreserved). It must be taken into account that during peritoneal dialysis sodium
goes through the plasmato the peritoneal cavity dueto the forces of diffusion and convection. However, as sodium isrelatively
sieved by the peritoneal membrane, the peritoneal fluid isusually hypotonic, which meansit isricher in water than in salt, which
in theory foster s the appear ance of hyper natremia, especially in cases of short term permanence, asit happensin the case of the
automatized case, if it weren’t for the release of vasopressin which stimulatesthirst and theintake of fluids, thusnormalizing the
patient’s natremia.

Hyponatremia has been described in patients on peritoneal dialysisin the context of malnutrition, children fed with hyposodic
formulas, hyperglucemia (dilucional hyponatremia) and using icodextrin. In the latter, osmotic retention of active metabollic
derivativesin theintravascular would induce the passage of water from theintracellular and thus hyponatremia7.

Hyponatremiais usually caused by an excess of body water; nevertheless when hyponatremiais secondary to a deficit of body
sodium it has been described in very particular clinical situations such as: salt-losing inter stitial nephritis, cerebral salt wasting
syndrome and senile salt wasting syndrome8-10, I n thisreport we describe a clinical case wher e the presence of hyponatremiais
explained by a negative balance of sodium dueto a low diet intake of this cation (hyposodic diet) and a relatively high and
sustained egress of such (dialysed sodium), in the context of a hydric balance (ingested water —water excreted in urine and
dialysis) neutral. It isfor thisreason, we observed that this hyponatremia did not improve when restricting the hydric intake,
but increased sodium one.

CONCLUSION

In thisreport we have documented a case of hyponatremia secondary to a sodium deficit in a patient on continuous out-patient
peritoneal dialysis.
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English version

INTRODUCCION

L a hiponatremia hipoténica es un desorden electrolitico que puede obedecer a distintos mecanismos, tales como: un exceso de
agua cor poral y/o un déficit de sodio y/o de potasio cor por alesl-2.

En los pacientes en didlisis periotneal continua ambulatoria la aparicion de hiponatremia puede sucitar se también por alguno/s
de estos mecanismos, siendo & mas frecuente aquel secundario a un exceso de agua cor poral producto de unafalla de
ultrafiltracion3.

En el presente reporte describimos un caso clinico de una paciente que desarroll6 hiponatremia, estando en tratamiento de
didlisisperitoneal continua ambulatoria, a raiz de un déficit corporal de sodio secundario a un balance negativo de sodio: déficit
corporal de sodio.

CASO CLIiNICO
Paciente de 58 afios con antecedentes de:

o hipertension arterial en tratamiento con dieta hiposddica (4 gr/dia). Desde € inicio de la didlisis no habia yarequerido
medicacién antihipertensiva.

o insuficienciarenal cronica en dialisis peritoneal desde hacia 1 afio con diuresisresidual de 100 cc/diay esquema dialitico
de 4 cambios de volumen: 1700 cc, concentracion: 1.5% (x4) y 2.3% (x1), tiempo de permanencia: 6 horas, logrando con
ello unauultrafiltracion de 1200 cc/dia. Con esto alcanzaba una adecuada dosis de didlisis: Kt/V semanal: 2.0

Se detect6 en larutina de control mensual una hiponatremia (128 mmol/l) que cur saba sin sintomas, glucemia, hemograma,
proteinogramayy lipidograma normales. Al examen fisico se encontraba nor mohipotensa, sin edemas ni rales pulmonares. Sele
indico restriccion hidrica de 800 cc/diay selacité arecontrol presencial en 48 horas. Sin embargo, en e control sela hallé con
menor peso, més hipotensay sin haber resuelto su hiponatremia. No estaba hipor éxica ni estaba tomando ningin farmaco
potencialmente inductor de hiponatremia (psicofar macos, opidides, antiepilépticos). Dado que, los estudios realizados:

tomogr afias computadas de encéfalo, torax y abdominal, y los dosaj es hor monales (cortisol, tiroideos) arrojaron valores de

nor malidad, decidimos entonces pedirle que retomase su ritmo de hidratacion anterior (similar ala sumadel volumen urinarioy
de ultrafiltracién peritoneal), pero que ademas comenzase a ingerir 6 gr/dia de sodio. Cuando a las 48 horasreevaluamos a la
paciente estaba ya normotensa y su natremia se habia elevado a 138 mmol/I.

DISCUSION
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Como claramente expresa la ecuacién de Edelman:

Natremia (mmol/l) = sodio corporal total + potasio corporal total
agua corporal total

La hiponatremia puede ser inducida tanto por un aumento del agua corporal como por un descenso en su contenido de sodio y/o
de potasio. Sabemos que en la hiponatremia secundaria a un disbalance del agua o del sodio, se generan araiz dela alteracion de
larelacion sodio/agua que precisamente la natremia representa. En el caso dela hiponatremia secundaria a una reduccion del
potasio corporal, ésta se generaria como consecuencia de ingresar sodio (cation) al compartimiento intra-celular, en
compensacion del potasio faltante (cation), a fin de mantener la electroneutralidad del medio intracelular. Como consecuencia de
esto disminuiria la concentracion de sodio intravascular y por ende la natremial-2, Algo similar sucede en los estados de
desnutricién, donde aun con kalemia normal, el déficit intracelular de potasio induciria hiponatremia3.

Lahiponatremia en el paciente en tratamiento dialitico peritoneal puede producir se como consecuencia de un disbalance en la
relacion sodio - agua a favor de esta Gltima en funcién dela cantidad deaguay sal ingerida por €l pacientey aquella excretada
por viaurinaria (si ladiuresisesta respetada) y por via peritoneal. Debe recordar se que durante la didlisis peritoneal € sodio
pasa del plasma a la cavidad peritoneal merced a las fuerzas de difusion y conveccién. Pero como el sodio esrelativamente
tamizado por la membrana peritoneal, € fluido peritoneal suele ser hipotdnico, esdecir masrico en agua que en sal, lo cual en
teoria propiciala hipernatremia, sobre todo en modalidades con per manencias de tiempo corto, como sucede con la modalidad
automatizada.

Se ha descrito hiponatremia en pacientes en didlisis peritoneal en el contexto de desnutricion, nifios alimentados con férmulas
hiposddicas, hiperglucemia (hiponatremia dilucional) y durante el uso deicodextrina. En este Gltimo caso, la retencion de
derivados metabdlicos osméticamente activos en el intravascular induciria pasaj e de agua desde € intracelular y por
consiguiente hiponatremia 4-7.

La hiponatremia hipoténica suele ser por lo general secundaria a un exceso corporal relativo de agua y/o a un déficit de sodio
corporal ha sido descripta en situaciones clinicas muy particularestales como la nefritisintersticial perdedora desal, el
sindrome de derrame cerebral de sal y e sindrome de derrame de sal senil 810, En este reporte describimos un caso clinico
dondelainstalacion de la hiponatremia se explica por un balance negativo de sodio debido a un escaso ingreso dietético de sodio
(dieta hiposddica) y un egreso relativamente alto y sostenido de sodio (sodio dializado), en el contexto de un balance hidrico
(aguaingerida — excretada por orinay didlisis) préacticamente neutro. De hecho, la hiponatremia que no mejoraba con
restriccion hidrica, si lo hizo con aumento en la ingesta de sodio.

CONCLUSION

En el presente reporte hemos documentado un caso de hiponatremia secundaria a déficit de sodio en una paciente en didlisis
peritoneal continua ambulatoria.

REFERENCIAS
1.- AdroguéH, Wesson D. Saly & water. Libra & Gemini. Houston. 1993.
2.- Halperin M, Goldstein M. Fluid, electrolyte, and acid-base physiology. Philadelphia. W.B.Saunders 1999.

3.- Port F, Young E. Fluid, electrolyte disordersin dialysis. In Kokko J, Tannen R (Eds). Fluids and electrolytes.
Philadelphia. W.B.Saunders. 1996: 533-560.

4.- Bargman J. Non-infectious complications of peritoneal dialysis. In Khanna R, Krediet R. (Eds). Nolph and Gokal’s
textbook of peritoneal dialysis. Springer. 2009 : 571- 609.

5.- Uribarri J, Prabhakar S, Kahn T. Hyponatremiain peritoneal dialysis patients. Clin Nephrol. 2004;61(1):54-58.

6.- Kang SH, Cho KH, Park JW, Yoon KW, Do JY. Characteristics and clinical outcomes of hyponatraemiain peritoneal
dialysis patients. Nephrology. 2013;18(2): 132-137.

7.- Zanger R. Hyponatremia and hypokalemia in patientson peritoneal dialysis. Semin Dial. 2010;23(6):575-580

8.- Briggs J, Singh |, Sawaya B, Schnermann J. Disorders of salt balance. Fluid, electrolytedisordersin dialysis. In
Kokko J, Tannen R (Eds). Fluidsand electrolytes. Philadelphia. W.B.Saunders. 1996 : 3-62.

9.- Singh S, Bohn D, Carlotti A, Cusimano M, Rutka J, Halperin M. Cerebral salt wasting: truths, fallacies, theories, and
challenges. Crit Care Med. 2002;30(11): 2575-2579.

10.- Sodium lossinduced hyponatremiain the elderly on alow sodium diet. Macias Nafiez JF, Musso CG, RiveraH,
Imperiali N, Algranati L. Electron J Biomed 2006;2: 60-64.

http://biomed.uninet.edu/2013/n1/musso-es.html



Electron J Biomed 2013;1:36.- Musso y col. HHPONATREMIA SECUNDARIA A DEFICIT DE SODIO...

CORRESPONDENCIA:

Dr. Carlos G. Musso

Servicio de Nefrologia

Hospital Italiano de Buenos Aires
Argentina.

Mail:carlos.musso @ hospitalitaliano.org.ar

Recibido, 20 de Julio de 2013
Publicado, 2 de Noviembre de 2013

http://biomed.uninet.edu/2013/n1/musso-es.html


mailto:carlos.musso @ hospitalitaliano.org.ar

Electron J Biomed 2013;1:37.- Perez Contrerasy col. PATOGENESIS DEL DENGUE HEMORRAGICO...

& sRevista Electronica)delBiomedicinay -

‘Electronic JaurnanarBiameiene] T | 152

Liicic o= PATOGENESIS DEL DENGUE HEMORRAGICO (DH)
Indice de SINDROME DE CHOQUE DEL DENGUE (SCD).

Irma Pérez Contreras!l-2, Juan Ulises Villanueva Morales 2,
Comité Editorial Miguel Angel Salinas Paredes?, Miguel Angel Enriquez Guerral2,
Sl el Ricardo Pérez Fuentes?2.3,

Comité Cientifico

Scientific

Committee . . .
1Ciencias de la Salud Publica.

Normas para los 2Facultad de Medicina de la Benemérita Universidad Auténoma de Puebla

autores 3Instituto Mexicano del Seguro Social.
Instruction to

Authors ya
Puebla. México

Der echos de autor irmpecon @ gmail.com
Copyright

Rev Electron Biomed / Electron J Biomed 2013;1:37-49
Contacto/Contact:

-]

Comentario del revisor Prof. Dr. José Maria Eir6s Bouza MD. PhD. Catedratico de Microbiologia. Facultad de Medicinadela
UNiversidad de Valladolid. Espafia.

Comentario del revisor Dr. Santiago Gonzalez Quijada M D. PhD Seccién de M edicina Interna. Hospital Universitario de
Burgos. Espafia.

RESUMEN:

En la patogénesis del dengue hemorragico (DH) existen alin muchas interrogantes por contestar y la identificacién de pacientes
con alto riesgo de desarrollar esta patologia sigue siendo un reto en la actualidad.

Existen varias hip6tesis con respecto al desarrollo de este padecimiento, algunas enfocadas a las car acter isticas molecular es del
virus, y otrasa lasformas clinicas de la enfermedad asi como los posibles mecanismos inmunol 6gicos como la activacion de la
inmunidad innata, los anticuer pos natur ales, el estado fisico del virus, lasreacciones mediadas por anticuerpos, € rol del sistema
de complemento asi como también la cascada de citocinas e incluso una base genética de la susceptibilidad al DH.

En este trabajo se abordan diferentes hipétesis para la dilucidacion de la patogénesis del Dengue Hemor ragico

PALABRAS CLAVE:Dengue hemorrégico. Dengue sever 0. Patogénesis.

SUMMARY: Thereare still many questionsto answer on the pathogenesis of hemorrhagic dengue (HD), and the identification
of patientswith a high risk of developing this disease still continuesto be a challenge today.
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There are several hypothesis asregards the development of HD, some focused on the molecular characteristics of the virus, and
otherson theclinical forms of the disease. Other sinclude the possible immunological mechanisms, such asinnate immunity,
natural antibodies, the physical state of the virus, antibody-mediated reactions, therole of the complement system, aswell asthe
cytokine storm, and even the genetic basis of susceptibility to HD.

Thiswork will look at these different hypothesesin order to elucidate the pathogenesis of Hemorrhagic Dengue.

KEY WORDS: Dengue Hemorrhagic. Sever e dengue. Pathogenesis.

INTRODUCCION

A nivel mundial e dengue ha sido reconocido como una de las enfer medades emer gentes masimportantes en la actualidad.
Aungue esta enfermedad nor malmente causa una infeccion auto-limitada, algunos pacientes pueden desarrollar una enfermedad
potencialmente mortal, el Dengue Hemorragico (DH) /Sindrome de choque por dengue (SCD), la dilucidacion del porque
algunos pacientes pueden presentar este evento no esta alin claro.

Se han propuesto varias hipétesis derivadas de estudios de investigacion in vitro ein vivo con respecto a car acteristicas
moleculares del virus, las formas clinicas de la enfermedad asi como los posibles mecanismos inmunol dgicos como la activacion
delainmunidad innata, los anticuer pos naturales, el estado fisico del virus, lasreacciones mediadas por anticuer pos, €l rol del
sistema de complemento asi como también |la cascada de citocinas e incluso una base genética de la susceptibilidad al DH. En este
articulo se mostraran algunas de ellas que han tenido mayor peso en lainvestigacion del DH/SCD.

2. Fiebre por dengue (FD), Dengue Hemorrégico (DH):

El dengue es una enfermedad que es producida por un arbovirusdela Familia Flaviviridae, transmitido al humano por la
picadur a de algunas especies de mosquitos infectados, de los géner os Aedes (0 Stegomyia) como A. aegypti, A. albopictus
principalmentey Ochlerotatus, actualmente se reconocen al menos 22 especies de vector es distribuidos en distintas r egiones bio-
geogr &ficasl. Este virustiene cuatro serotipos, DENV-1, DENV-2, DENV-3y DENV-42,

Cada afio, alrededor de 50 a 100 millones de per sonas en € mundo son infectadas con este virus; de éstas, entre 250 000 y 500
000 se convierten en casos de Dengue hemorragico (DH) y 25 000 fallecen2. Del total de los casos infectados, 40 millones se
diagnostican como clinicamente apar entes3; estos casos representan un espectr o de enfer medades que van desde una enfer medad
aguda llamada fiebre del dengue (FD) a la gravey potencialmente mortal que es el Dengue Hemorragico/Sindrome de Choque
del Dengue (DH/SCHD) o dengue sever o* 5.

El DH o dengue severo, se caracteriza por la presencia de hemoconcentracion debida a la fuga de plasma al espacio
extravascular por aumento en la permeabilidad de los vasos sanguineos, 1o que determina la severidad del cuadro clinicoy lo
diferencia dela FD. Dicha hemoconcentracion se manifiesta por hematocrito elevado y con frecuencia por la presencia de
hemorragias (epistaxis, gingivorragia, sangrado urogenital, sangrado en sitios de puncion, hemoptisisy sangrado del tubo
digestivo) y la extravasacion de liquidos (equimosis, hematomas o petequias).

El cuadro de DH, eincluso SCD, puede presentar se dos o tres dias después de haber desapar ecido los sintomasy aun la fiebre.
Otros datos que suelen acompafiar al DH son: dolor en &rea hepética, dolor abdominal, derrame pleural, ascitis, edema en
diver sos érganos, hepatomegalia o esplenomegalia, leucopeniainicial y leucocitosis posterior, hiponatremia, hipo-albuminemia,
hipotensién con tendencia al acortamiento en el intervalo sistélico/diastdlico.

Suelen presentar se ademas los siguientes datos: niveles elevados de aspartato sérico, aminotransfer asas, nitrégenoy ureaen
sangre, albuminuriay, en algunos casos, reduccion de los factor es de coagulacion y factores fibrinoliticos, tiempo prolongado de
protrombinay parcial de tromboplasting; la radiologia puederevelar un derrame pleural o liquido libre en cavidad abdominal.
Durante el cuadro pueden presentar se complicaciones graves, como choque, insuficiencia hepéaticay renal; el dafio hepatico
puede ser severo por lo que debera monitorizarse el funcionamiento del higado en forma sistémica; asi mismo, se puede
encontrar un cuadro de encefalopatia por hipoxia, edema cer ebral, dafo hepatico, hemorragiaintracraneal o alteraciones
hidroelectroliticas; también es frecuente un cuadro respiratorio no cardiégeno.

Por otraparte, lainsuficienciarenal suele ser consecuencia de la hipovolemia especialmente en el SCD, por lo que deber & tenerse
especial cuidado en el manejo deliquidosy evitar como complicacion un edema pulmonar®.

El Sindrome de choque (SCD) suele presentarse en el curso de un cuadro de DH, por lo general entre el terceroy quinto diade
evolucion; sin embargo, de acuerdo alaliteratura, puede manifestar seinmediatamente dos o tres dias despuésdeun FD y
excepcionalmente en pacientes asintomaticos o con cuadro febril inespecifico de dengue. Como en todo cuadr o de choque, hay
manifestaciones deinsuficiencia circulatoria: piel friay congestionada, cianosis peri-bucal o de las extremidades, vomito, llenado
capilar lento taquicardia, tension arterial disminuida o imperceptible, o bien reduccion delatension diferencial
(sistélica/diastdlica) a menos de 20 mm/Hg, pulso rapido y débil o imper ceptible, oliguria; puede haber ademésinquietud,
agitacion y alteraciones en el estado de conciencia como letar go o confusién. Se han identificado los siguientes signos de alar ma
gue hacen inminente el cuadro de choque en un paciente de DH, per mitiendo un manejo oportuno: dolor abdominal intensoy
sostenido que pasa a ser uno de los componentes sintométicos del cuadro al dato cardinal, vomito persistente, caida brusca de
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que hacen inminente el cuadro de choque en un paciente de DH, permitiendo un manejo oportuno: dolor abdominal intensoy
sostenido que pasa a ser uno de los componentes sintomaticos del cuadro al dato cardinal, vomito persistente, caida brusca de
temperatura, de hipertermia a hipoter mia, con frecuencia acompafiada de sudoracién, adinamiay lipotimias, inquietud o
somnolencia®.

2.1 fisiopatologia:

Larazon por laquee DH / SCD se produce en algunas personas no esta claro. L os estudios realizados en las regiones endémicas
sugieren que los anticuer pos preexistentes son un factor deriesgo para desarrollar de DH / SCD. Laviremiay la
trombocitopenia son las principales car acteristicas de la infeccion por el virusdel dengue.

En varios estudios realizados han encontrado una correlacién significativa entre la cantidad de virus cir culantes en los pacientes
y €l desarrollo de las formas graves de dengue. Un hallazgo critico en los pacientes con dengue sever o esla depresién transitoria
de células hematoldgicas; sin embar go, las células responsables del aumento dela viremia del dengue estan sin resolver a pesar
delosintensos esfuerzosrealizados.

El virusdel dengue parecereplicar y proliferar en muchas lineas celular es adaptadas, pero estas propiedadesin vitro han sido
extremadamente dificiles de ser reproducida en células primarias o in vivo?7. L as car acter isticas fisiopatol ogias que deter minan
la severidad dela enfermedad y que lo diferencia del FD son: perdida del plasma como resultado del aumento de la
permeabilidad vascular y la hemostasia anormal, que ocurre en un grupo selecto de pacientes durante el curso dela infeccion
por dengues.

El mecanismo subyacente que causa la DH/SCD es un tema de intenso debate entre investigador es. L a evidencia actual sugiere
guelarespuesta inmune generada por €l virus del dengue desempefia un papel clave en la cascada fisiopatol6gica de esta
enfermedad?; también se ha asociado a niveles elevados de citosinas pro-inflamatorias en suer o de pacientes infectadoslO, asi
como otros mediador es producidos por las células fagociticasy € mimetismo de anticuer postl.

L os pacientes que evolucionan a SCD fallecen a causa de la disfuncién multi-or ganica y coagulacién intra-vascular diseminada
(CID). Laduracion del choque puede ser brevey acompafiada de encefalopatia debido a trastor nos metabolicosy electroliticos!.

3. Caracteristicasdel virusdel dengue:

Esun virusARN, monocatenario en sentido positivo, empaquetado dentro de una proteinay rodeado por un andamio
icosaédrico y envuelto en una capa de lipidos’. Mide apr oximadamente 50 nm de diametroy el genoma viral alrededor de 11 Kb
delongitud (unaKkilo-base, en genética, es equivalente a 1000 par es de bases de ADN)12.

El genoma del virus codifica 3 proteinas estructuralesy 7 no estructurales (ver figura 1)2. Las 7 no estructurales (NS1, NS2A,
NS2B, NS3, NS4A, NSAB Y NSb5) estan involucradas en la patogénesis de la enfermedad severa. NSl estd implicada en la
replicacion del ARN viral y se expresa en la superficie delas célulasinfectadas sin formar parte del virién13. Los niveles de NS1
secretada se correlacionan positivamente con los titulos viralesl4. L os niveles elevados de NS1 podrian implicar un papel
importante en la formacion de complejosinmunes en el DH13.

Figura 1*. El genoma del virus del dengue.
Regiones no codificantes con estructuras terminales indicadas en lineas negras. Las proteinas
estructurales son C, prM y E y las proteinas no estructurale son 1, 24, 2B, 3, 4A, 4B vy 5.

1 28 3

p=3 rivi E 2A, 48,
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*Imagen tomada de: Noisakran S, Perng GC. Alternate hypothesis of the pathogenesis of dengue
hemorrhagic Fever (DHF ) Dengue Shock Syndrome (DSS) in dengue virus infection. Experimental
biology and medicine 2008, (233): 401-408.

Lasintesisdela proteinasviralesy ARN viral ocurren predominantemente en el citoplasma de las células hospederas. La
replicacion eslentay comienza dentro delas 15 horas después de la infeccidn?. Las proteinas de la envoltura, con la que el virus
se une areceptoresde las células anfitrion, lleva a cabo las funciones biol6gicas del virus, incluido el transporte del genomaviral
en la célula huésped, la hemaglutinacién de los eritrocitos, la induccién de anticuer pos neutralizantes, y lasrespuestasinmunes

http://biomed.uninet.edu/2013/n1/perez.html



Electron J Biomed 2013;1:40.- Perez Contrerasy col. PATOGENESIS DEL DENGUE HEMORRAGICO...

protectoras!®.

4. Receptoresdel virus del dengue en células de mamifero:

Halstead et alll, demostraron por primeravez quelainfeccion el virus del dengue en leucocitos humanos de sangre periférica
fue potenciada por la presencia de un anticuer po no neutralizante. Esta reaccién se vio mediada por receptores Fc gamma
expresada en leucocitos. Estos resultados indican que la respuesta en la infeccion sever a esta mediada por €l receptor Fcen
particular en lainfeccion con un serotipo diferente al de lainfeccion primarial.

Con respecto a lainfeccién primariay el contactoinicial del virus con las células hospeder as, lasinvestigaciones han estado
dirigidas a laidentificacion delas moléculasreceptoras en células de mamifero. La tabla 1 presenta un resumen delos receptores
del virusen células en mamiferos, propuestos en varios estudios 17.

Tabla 1: Receptores de dengue virus (en células de mamiferos) propuestos es estudios previos®
RECEPTOR PROPIEDADES lﬁ. I'Zl.ll I.. AORGANO DONMDE SE HI'Z.IUZZI'T'I FO
EXPRESA DEL VIRLS
HEPARAN . . Vero cells, BHK-21 cells 8W-13 .
h " 005 i - a
SULTATE ultateglycosaminmogl yean cells. DENWY -4
NLc4Cer Glycosphingolipid WVero cells, ,BHK-21 cells K562 cells | DENV-]-4
DC-SING/L-SIGN E"I"]“,f;"""' el apenbdiectu; Dendritic cells, Macrophage DENV-1-4
Mannose receptor Proteinwithlectinactivity Macophage DENV-1-4
Fe——C " " P colls BY. alls
HSPTO/HSP90 Expression on pi.abma membrane | HepPG2 cells, SK-5Y-5y cells, DENV-2
heat-shock proteins macrophage
GRP78 Expression on plasma membrans | 1o oo cells DENV-2
chaperon
— High-affinity laminin receplor .1 : I3 = .3
Laminin receptor MW: 37/67 KDa PS5 clone 1 cells, HepPG2 cells DENV1-:
cD If-dl:!otlﬂtﬂl Protein associated with LPS T DENV-2
protein recepor
" CHO-dpd binding y
| 7 n SNV
Unknownglyveoprotein MW: 44/74 kDa Vero cells DENY -4
- Trvpsin-sensitive - ;
] Y . SN -
Unknowprotein MW: 29 kDa ECWY 304 cells DENY-2
Trypsin-sensitive MNIE-115 cells .
] ot : DENV-2
e MW: 65 kDa SK-N-SH eells
i ; Serotipe-specific binding = et
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*Tomado y modificado de Hidari K, Suzuki Takashi. Dengue virus receptor. Tropical medicine and Health:
2011z 39 (4); 37-43.

En los ultimos 30 afios se han realizado varios estudios para identificar y caracterizar losreceptores queidentifican e virusdel
dengue en las células hospeder as. Varias moléculas se han propuesto como posiblesreceptor es en célulashumanasy de
mosquitol2. En células de mamifero, los glicosaminoglicanos sulfatados (GAG's), lectinas que r econocen hidratos de car bono,
glucoesfingolipidos (GSL ), proteinas de unién alaminina, proteinas chaperonasy proteinas no definidas han sido reportadas
como candidatos!?:18,19,

Otros estudios realizados por varios grupos de investigacion sugieren que el Sulfato de Heparan y DC-SING (Célulasdentriticas
especificas dela molécula de adhesién inter celular 3-acaparamiento no integrina) son indispensables para lainfeccién por e
virusen los seres humanos?%: 21, Se piensa que e Sulfato de Hepar an esun co-receptor que se asocia a otro grupo de moléculas
paraformar complejos funcionalesy mejorar la eficacia dela infeccion del virus en las células hospederas!2. El virus del dengue
infecta a las células dendriticas a través de DC-SING especificamente expresados en este tipo de células. Otros estudios proponen
gue las moléculas de carbohidratos presentes en lamatriz extracelular estan fuertemente relacionadas con los receptor es del
virusdel denguel®.

El conocimiento de los mecanismos molecular es que subyacen en lainteraccién del virus del dengue con €l receptor (s) en células
humanas y/o de mosquitos es esencial para comprender la patologia del dengue. Ademas, descubrir el mecanismo molecular (s)
deentrada del virusescrucial para el desarrollo de nuevaster apias eficaces para €l tratamiento de pacientes con esta patologia.

I nvestigaciones adicionales para dilucidar la naturaleza molecular del complejo DENV (1, 2, 3, 4) receptor son necesarias?.
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5. Hipotesis sobre la patogénesis de DH/SCD:

Existen varias hipétesis sobre la patogénesis del DH/SCD en individuosinfectados con €l virus del dengue. Estas son
predominantemente derivadas de datos obtenidos en estudios realizados en r egiones de paises donde la enfermedad se produce
de forma epidémica, y en experimentosin vitro2. Estasincluyen patogénesis dependiente de anticuer pos?2, patogénesis mediada
por células T2, fenémeno de tor menta de citoquinas?2, antecedentes genéticost®, la diferencia entre tipos del virus?, cantidad de
virusen circulacion durantela fase aguda?3y el estado nutricional de losindividuosinfectados?2.

Algunas otras hipétesis sugier en varios factor es estr echamente asociados a la infeccion por el virus del denguey que no han sido
dilucidados en su totalidad?, entre estos se encuentran los factor es relacionados con €l calentamiento global, € estado fisico del
individuo infectado, transmisién vectorial, asi como el sistemainmuneinnato, en el que esté incluido el sistema del complemento,
ademas del papel delas plaquetas en la patogenia de DH/SCD y la activacion de células T24,1523,

Lasinteraccionesentree virusy e huésped quellevan alainmunidad protectora frente a la patogénesis de la enfermedad, asi
como los mecanismos de lainmunidad anti-DENV, han sido poco estudiadas, enfocandose més al estudio del examen dela
funcion del sistemainmune en € contexto de la patogénesis?. Comprender los mecanismos que regulan e equilibrio inmune
entrela patologia y la proteccién es fundamental para el desarrollo seguroy eficaz de tratamientosy vacunas contra el DENV23,

5.1 Transmision vectorial :

El dengue estransmitido por la picadura del mosquito portador dela particulainfecciosa (DENV). El vector puede servir como
un anfitrién biolégico (transmision bioldgica) lo cual quiere decir que el virusrequierereplicarse dentro del vector antes de ser
transmitido a su nuevo hospedador (mamifero), o solo el virusrequiere al vector como vehiculo de transmisién (transmision
mecanica), esdecir que el virusdel dengue no requierereplicarse dentro del vector antes de que pueda ser transmitido a su
nuevo objeto.

Si bien existen varios estudios sobr e la transmision biol6gica del DENV en e mosquito vector, hay poca informacién sobrela
transmision mecanica del DENV. En las zonas endémicas, especialmente dur ante las epidemias, la transmision mecéanica puede
desempefiar un papel importante en la propagacion del DENV, en ambos casos €l vector parece inyectar directamente el virusen
el vaso sanguineo capilar2.

Lainfeccién seinicia con lainyeccion del virus desde el mosquito vector ala corriente sanguinea del hospeder o, par eciendo
|6gico queinicialmente en esta etapa el virus se encuentre con el sistemainmuneinnato del anfitrion (ver figura 2). Por lo tanto
parecerazonable llevar acabo estudios detallados sobr e estos primer os eventos para poder identificar estrategias terapéuticas
dirigidasala prevencion y desarrollo de DH/SCD en los periodos iniciales de la infeccion?.
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Figura 2* Encuentro del DENY con el sistema inmune innato en los vasos capilares. Hay varios
componentes del sistema inmune distribuidos tanto en la circulacion como en las barreras
anatémicas (gran cantidad de células con actividad inmunoligica)
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¥*Imagen tomada de Noisakran S, Perng GC. Alternate hypothesis of the pathogenesis of dengue
hemorrhagic Fever (DHFYDengue Shock Syndrome (DSS) in dengue wvirus infection.
Experimental biology and medicine 2008 (233): 401-408.

5.2 Estado fisico del virus en individuos vir émicos.

Laviremiaeslaprincipal caracteristicadel DENV y Unica entrelafamilia flavivirus. La evidenciafisicade quesi € virusse
encuentra como una particulalibre, o esta asociado a células y/o se encapsula en la membrana de la célula hospeder a, es poco
conocido?.

Laviremia puede estar causada por la presencia del virusen el plasma (particula viral libre) o estar asociado a células, dentro de
las plaguetas, linfocitos, monocitos, pero no probablemente en eritrocitos. En el caso de la viremia plasmética la cantidad del
viruscirculante es un factor critico, los resultados de estudios sugieren que la mayoria de los virus cir culantes en sangr e estan
asociados a células?. Deimportancia es el hecho de que el virus asociado a células ayuda a propagar €l virus en todo € cuer po.
Cabe destacar que también ha sido demostrado que el virus puede circular en forma de complejosinmunes, pero aun faltan
estudios precisos sobre la cinética de como ocurre esto?.

Ha sido complejo estudiar durante la viremia aguda a los pacientes humanos, puesto que tales pacientes se ven solamente
envueltos en un cuadro febril. Es posible que después de la entrada del DENV en € torrente sanguineo, €l virus seintroduzca a
una célula permisiva donde sereplica en cantidad suficiente parainducir larespuesta febril, después de lo cual pueden existir
varias formas de evolucion dependiendo del grado deviremiay delarespuesta del anfitrién frente a esta.

Realizar analisis minuciosos sobr e estos primer os eventos durante el curso de la infeccion por DENV, tales como la cinética dela
viremia asociados con cada etapay la formaen la que existe el virus durante las mismas, pueden proporcionar una per spectiva
en cuanto a las propiedades fisicas de las particulas virales cir culantes en sangrey conducir a la identificacion de dianas Gnicas
para una vacuna preventiva del desarrollo de la patogénesis de DH/SCD?2.

5.3 Sistemainmuneinnato:

El sistema inmuneinnato esla forma més antigua de defensa del huésped frente a la infeccién. Se ha documentado que este
existe sin formas detectables del sistema inmune adaptativo en especies filogenéticamente mas primitivas, lo que sugiere que ha
tenido méastiempo evolutivo. Consta de varios componentes que en gener al van desde la piel hasta mecanismos efectores
celularesy la codificacion de moléculas por € genoma que actian en sintonia para proteger al organismo de agentes extr afios.
Incluye anticuer pos naturalesy factoresimplicados en el mantenimiento de la homeostasis? 26:27, Sus car acter isticas clave son la
especificidad parareconocer e antigeno y que puede responder inmediatamente al contacto de este?S,

Larespuesta de defensainicial eseliminar o contener temporalmente a los agentes extrafosy de este modo reducir o prevenir la
infeccidn. Larespuesta alainfeccion por denguevirusen el periodo entrelainfeccion y la aparicién de signos clinicos esun
evento que deber & de ser investigado con mayor profundidad.2?.
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5.4 Anticuerpos naturalesIgM:

Lainmunidad humoral es principalmente mediada por células B, que producen diferentes clases de anticuer pos, tanto natur ales
como inducidos por patégenos. L os anticuer pos naturalesgM son producidos principalmente por CD5p células B (célulasB1) y
son un componente de lainmunidad innata28. Estos anticuer pos natur ales cir culantes no son especificos pero pueden unirse a
patogenos, y asi garantizar una proteccion temprana26. L os anticuer pos natur ales pueden facilitar la captacion de antigenos,
procesamiento, y presentacion por parte deloslinfocitos B a través del complemento y los receptor es Fc28.

Se ha sugerido que las células B son las principales células mono - nuclear es cir culantes en infectados por virus del dengue.
Interaccionesentre lainmunidad innatay la respuestainmune adaptativa son ahora ampliamente visto como esenciales para
unarespuesta inmune nor mal30,

En los seres humanos el 30% de los anticuer pos en circulacion son moléculas pentaméricas de IgM, también circulan una
pequefia cantidad de hexamérica IgM, 1gG e |gA naturales. Los anticuerpos |gM naturales estan involucrados en €l
reconocimiento temprano de invasor es externosy la eliminacion de patégenos, como las bacteriasy los virus?6.28, La estructura
multiméricade IgM esun fuerte activador del complemento; un pentdmero de IgM enlazado puede desencadenar la via clasica
de activacion del complemento, mientras que se requieren apr oximadamente mil moléculas de | gG pararealizar 1o mismo32.
Ademas, lalgM hexédmero, a pesar de quecircula en cantidades mas pequeas, es de 15 a 20 veces mas eficiente en activar el
complemento que la forma pentamérica de |gM 33.

L os complegjosinmunes circulantes (CIC) en el suero de pacientes con DH / SCD fuereportada primero por Theofilopoulos et al
en 19762. El antigeno del dengue puede ser detectado en masdel 50% delos CIC, y € aumento de los valor es de plaguetas
asociados a lgM se ha observado en casos de DH2. EI complejo inmunede IgM ha sido encontrado consistentemente en las

par edes de |los vasos sanguineos de papilas dérmicas o erupciones cutaneas de pacientes con dengue34. Sin embargo, € origeny la
estructurade IgM en estos complejosinmunes no se han car acterizado?.

El pape delos complejosinmunesde IgM circulantesen DH / SCD es poco conocido. Tal vez, los comple osinmunes que se
adhieren ala superficie de las plaguetas pueden aumentar la destruccion delas mismas por €l sistemareticulo-endotelial en el
higadoy el bazo, dando lugar a trombocitopenia durante la fase de choque en la enfermedad. Por lo tanto, los nivelesde IgM, en
particular delgM naturales quetiene especificidad para €l virus del dengue en un individuo pueden tener un impacto en el
desarrollo delainfeccion y progresiéon del DH/SCD.

5.5 Lasplaquetas:

Las plaquetas son un elemento esencial en la hemostasia. En estudios recientes han sido catalogadas como parteintegral del
sistema inmuneinnato y pueden ser efectores potentes de su respuesta3s. Se ha demostr ado que una molécula funcional CD154
(CD 40L) mejorala presentacion de antigenosy aumenta la respuestainmune adaptativa y se expresa en la superficiedelas
plaquetas3®. Esto apoya €l papel de las plaquetas en modulacion de la respuestainmuney la inflamacion3.

L os megacariocitos se producen en la medula 6sea, y son los que dan origen a las plaquetas, estas son a-nucleadas rodeadas por
membrana asi como de citoplasmay granulos de los mismos33. Circulan por los vasos sanguineosy funcionan para controlar la
integridad del sistema vascular. Hay dos formas de plaguetas cir culantes, unas de reposo como discos y una forma activa como
filopodios.

Estructuralmente, la configuracion del cito-esqueleto en estas formas es diferente ya que tienen diferentes conjuntos de actinay
micro-tabulos36. Cuando e revestimiento de un vaso sanguineo esta traumatizado, las plaquetas son estimuladas a través de
diversos mediadores parair al sitio delalesion, donde forman un tapén parareducir la pérdida de sangre.

Todas las respuestas funcionales de las plaquetas deben estar estrictamente reguladas para asegurar la formacién del coagulo,
que debe ser del tamafio suficiente para sellar € area dafiada, sin interrumpir u ocluir e flujo de sangre a los 6r ganos vitales3’.
Por lotanto, el deterioro de su funcion puede aumentar el riesgo defragilidad vascular dando lugar a una hemorragia. Esto
puede ser un mecanismo importante de pérdida de plasma en for mas gr aves de dengue?.

Unadelas principales manifestaciones clinicas de la enfermedad del dengue esla trombocitopenia2. Esto surge debido ala
disminucién en produccion y aumento en la destruccion de las plaquetas36. El grado de trombocitopenia asi como la activacion
del complemento no parecen estar correlacionada con la gravedad clinica de DH24,

Durantelainfeccién por el virus del dengue, las plaquetas pueden proporcionar un escudo maravilloso para el virusfrenteala
neutralizacién de anticuer pos preexistentes. Hay algunos estudios que sugieren que €l virus de dengue puede asociar se con
plaquetas, directa o indirectamente, a través de anticuer pos?. Asumiendo que este es el caso, se puede suponer que los complejos
virus-anticuer po-plaquetas pueden aumentar la fagocitosis o ser devorados por |os macr éfagos o monocitos a través del receptor
de Fc como se ha sugerido por otros autor es34.

Ultimamente se demostr 6 que e DENV utiliza una polimerasa con transcripcion inversay se ha hallado purificado en plaquetas
de pacientes infectados con el virus?. El punto inter esante de estos hallazgos es que la tr ombocitopenia que se ve en pacientes con
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DH / SCD no sdlo se produce por la destruccion de las plaquetas sino también por el virus (citotoxicidad directa), pero ademas
puede ser causada por la destruccion de las plaquetas después de la unién de anticuer pos especificos del DENV contra las
plaguetasinfectadas con virus (inmuno-toxicidad mediada por anticuer pos)38. También es posible que las plaguetas puedan
servir como un reservorio paralareplicacion del virusdel dengue?.

5.6 Sistema del complemento

El estudio realizado por Avirutnan et al39 ha arrojado datos sobre el doble papel del sistema del complemento en la proteccion y
en la patogénesisdelainfeccion por DENV.

El sistema del complemento, esté integrado por mas de 30 diferentes proteinas de superficie celular y otras solubles, esun
componenteimportante de la respuesta inmune innata contra difer entes patégenos que se activa a través de las vias clasicas,
lectinay alter nativa, mismas que controlan lasinfecciones virales a través de multiples mecanismos, incluyendo la lisisde los
viriones o célulasinfectadas.

Lavia clasica se activa por la union de C1q alos comple os antigeno-anticuer po; la via dela lectinaimplica el reconocimiento de
carbohidratos de las estructur as de patégenos a través de lectina fijadora de manosa (MBL) y la via alter nativa que se activa a
niveles bajos a través dela hidrdlisis espontanea de C34.

La mayoria de los estudios que examinan las inter acciones entre DENV y sistema de complemento se han centrado en el papel
quejuega el complemento en la patogénesis de SCD4.

Avirutnan et al40 en un estudio prospectivo realizado propuso que la proteina no estructural 1 (NS1) del DENV podria activar el
complemento, y por otro lado, altos niveles de NS1 y varias proteinas del complemento se ha encontrado que estan
correlacionados con la gravedad de la enfer medad4L.

Shresta en otro estudio prospectivo demostr 6 que los niveles de los factores del complemento D y H (es decir, proteinas
reguladoras delavia alternativa) y la proteina MBL se encontraron mas elevados en pacientes con DH que en losde FD (fiebre
del dengue)4. Estos estudios postulan unarelacion entrela actividad de NS1y la activaciéon del complemento o una alteracion en
laregulacién dela activacion del complemento en la patogenia del dengue, dando un papel importante al sistema del
complemento en el contexto de lainmunidad protectora.

En estudiosin vitro han demostrado que ADE (aumento de la infeccion dependiente de anticuer pos) reduce las proteinas del
complemento en lainfeccion por DENV lo que sugiere que el complemento puede jugar un papel en lalimitacién dela
enfermedad mediada por ADE4.

Recientemente, los estudiosin vitro con NS1 de DENV han sefialado que la proteina viral seunea C4y C1s% o C4BP para
antagonizar la activacion del complemento, lo que implica que NS1 es una molécula de evasion del sistemainmunein vivo®3,
Otros estudios muestran como DENV pueden emplear mecanismos multiples pararevertir la activacion del complementoy
sugieren que e sistema del complemento es un importante factor en la defensa del huésped contra DENV42,

En otro estudio realizado por e grupo de Avirutnan et al.3% examind el papel del sistema del complemento en la proteccién
contralainfeccion de DENV, y losresultados obtenidosindican que este sistema tiene un papel importante en €l control dela
infeccion por DENV y en la gravedad del dengue en humanos®. Este mismo grupo de investigador es han realizado experimentos
usando sueros de raton para determinar qué vias del complemento contribuyen a la neutralizacion de DENV in vitro3.

Experimentos con modelos en raton con pérdida de funcion de varias proteinas del complemento demostraron quelavia MBL
eracritica paralaneutralizacion del serotipo DENV-2,439. Basdndose en estos resultados, los autor es realizar on experimentos
adicionales purificando y utilizando MBL humano y demostraron que esta podria directamente neutralizar DENV-2y dicha
neutralizacion fue mas eficiente a temper atur as méas altas (37° C y 40° C) que a temper atura ambiente?.

En conjunto, estosresultados y observaciones sugieren que lavia MBL contribuye a la proteccion contra la infeccion por DENV
en los seres humanos. L as deficienciasen la MBL son relativamente comunes en los seres humanos. La deficienciade MBL ha
sido asociada con una mayor susceptibilidad a muchas enfermedades infecciosas, incluyendo las infecciones viralesh#4,

5.7 Aumento de infeccion dependiente de anticuerpo. ADE:

Durante las infecciones secundarias con un serotipo del virus del dengue (heter otipo) existe una fuerte evidencia en estudiosin
vitro como in vivo que sugieren que los niveles pre-existentes, no-neutralizantes, y no protector es de anticuer pos contra dengue
aumentan lareplicacion del virusen células con receptor Fc, especialmente monocitosy macr éfagos?L.

Estudios ser o-epidemiol égicos llevados a cabo durante las epidemias de DH en Cuba en 1981, 1997 y 2001-200223 y en otras
zonas endémicas confirmé que la infeccion por dengue secundario fue un factor deriesgo significativo en masde 97% delos
casos graves?! y después de la infeccion primaria, especialmente por DEV-2y DEV-3y después de una primera por DENV-1. Sin
embargo, todos |os ser otipos de dengue se ha demostr ado que son capaces de causar DH/SCD en contraste con la enfer medad
més leve que se asocia a cargas menores viralesy altos niveles de anticuer pos neutr alizantes preexistentes en infeccion
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secundaria heterotipica.

Ademas el ADE, realizareaccién cruzada contrala proteina NS1 relacionada con el dafio a células endoteliales al inducirlasa
apoptosis. Los estudiosin vitro indican que la produccion de citoquinasy quimioguinas en células endoteliales, incluida la
interleucina-6 (IL-6), IL-8 y M CP-1(Proteina quimiotéactica de monocitos 1), se encuentran aumentadas después del tratamiento
con anticuer pos anti-NS1 que sugier e la posibilidad de una enfer medad auto-inmunitaria en la patogénesis de DH/SCD basado
en e " mimetismo molecular" 23,

También, anticuerpos en lareactividad cruzada con el plasminégeno (debido a una similitud a la glicoproteina de la envoltura
del DENV y una familia de factor es de coagulacion) podrian desempefiar un papel en la etiologia de la hemorragia en €l
DH/SCD23. Se ha observado la persistencia de anticuer pos NS1 por mucho tiempo después de que la infeccion por dengue se ha
resuelto. Por lo tanto, esto puede ser importante para entender coémo tales mecanismos autoinmunes estan limitados cuando la
infeccion se esta produciendo.

Masreciente, en resultados preliminares, unainvestigacion propuso el posible papel dela citotoxicidad celular dependiente de
anticuerpos ADCC45, esta actividad se detect6 en suer os de pacientes con DH, pero no de los pacientes con la fiebre del dengue,
por lo tanto se sugiere un posible papel de ADCC en la patogénesisde DH / SCHD. Serequiere investigacion adicional para
comprender plenamente el significado completoy el papel de ADCC en la patogeniade DH / SCD y su importanciaen la
activacion de células T23,

5.8 Activacién decélulas T:

Hay una fuerte evidencia de la activacion de células T in vivo durante lainfeccion por DENV vy tal activacion delascélulas T
CD4+y CD8+ esmayor en los pacientes con DH que en los que tienen FD45. Después de la ADE (aumento de la infeccion
dependiente de anticuerpos) y delareplicacion viral en monocitosy macr 6fagos se presentan antigenos virales en conjunto con
moléculas antigeno de linfocitos humanos en la superficie de dichas célula.

A continuacioén se produce la activacion de células CD4+, Células CD8+ y Células T de memoria que fueron sensibilizadas
durante unainfeccién previalo que conduce a la proliferacion y liberacion de citoquinas pro-inflamatorias tales como inter fer 6n
gamma (IFNg) y factor de necrosistumoral alfa (TNFa)4647. Estas citoquinas pueden actuar directamente sobrelas células
endoteliales vascular es que resulta finalmente en la fuga del plasma23.

Estudios en nifios con DH/SCD evidenciaron la asociacion de la enfermedad con altos niveles de activacion de células T
acomparfiadas de una masiva apoptosis?l. Un estudio realizado en nifios tailandeses infectados por DENV concluy6 que las
células T muestran unabaja afinidad por € virusinfectante (virus deinfeccion previa) y una mayor afinidad por otro serotipo,
lareaccién cruzada presente en el dengue especificamente generada por las células T ha demostrado que induceala

exacer bacion de la produccion de citoquinasy con ello al aumento de la per meabilidad vascular induciendo a DH/SCD2348,

5.9 Cascada/tor menta de citoguina:

Actualmente se cree que después de la activacion masiva de linfocitos T de memoria, una cascada de citoquinas actia sobrelas
células endoteliales vasculares, 1o cual seria el evento critico que conduce a la fuga de liquidosy proteinas. L as concentraciones
de citoquinas por las células T, monocitos, macr 6fagosy células endoteliales se ha demostrado que se encuentran incrementadas
en suero de pacientescon DH/SCD y en especial TNFa, IL-2, IL-6, IL-1, IL-8b e | FNg. Estos hallazgos tienen el respaldo de
estudios en los que se analizar on suer os de pacientes con DH/SCD originarios de Vietnam, Indiay Cuba, quienes mostraron
nivelesaltosde IFNgy TNFaelL-10.

También existen evidencias cientificas que demuestran que las citoquinas pueden inducir alaliberacion y produccion de otras
citoquinas, esta complejared interactiva provoca induccion de nuevas elevaciones en los niveles de citoquinas y otr os mediador es
quimicos?3. L as citoquinas también tienen a menudo efectos sinérgicos, por gemplo, TNFa, IL IFNg 1-ADE y juntas pueden
inducir un aumento mayor en la permeabilidad, en compar acién a cuando cada una de estas citoquinas actlia de forma
individual. Ademas, | FNg también es capaz de incrementar la expresiéon delos receptores de FCG en monocitosy macr 6fagos
facilitando asi la replicacion viral23,

Larespuesta delas citoquinas esta estrechamente ligada a la activacion de células T y es aceptado que | ADE-VIRAL activeuna
secuencia de liberacién de citoquinas que estrictamente no es un proceso lineal, sino mas bien una compleja interaccion de
acontecimientos patol 6gicos que en Ultima instancia desencadenan la aparicion de DH/SCD, car acterizado por aumento dela
permeabilidad vascular einsuficiencia circulatoria.

Laprobabilidad de que las citoquinas, en lugar delos virus sean responsables del dafio a las células endoteliales durante DH fue
sugerido por un estudio inmuno-patolégico en tejidos humanos de pacientes con DH donde la presencia de antigenos de dengue
en las células endoteliales se pensaba que era debido a la deposicién de complejos vir us-anticuer po en lugar delareplicacion
viral que se produce en monocitos y macr 6fagos?0.

5.10 Base genética de DH/SSD:
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Ladiversidad de las manifestaciones clinicas de las infecciones de dengue plantea la posibilidad de una base genética parala
regulacion de la expresion de esta enfermedad. Laresistencia al DH observado en los cubanos de ascendencia africana y mayor
riesgo en negroides de ascendencia caucasica apoyan la hip6tesis genéticals.

Se ha demostrado que algunas enfer medades estén asociadas con los alelos del antigeno leucocitario humano (HLA), el receptor
delavitaminaDy Fc?lla€ polimorfismo del locide HLA de clasel loci el cual fue encontrado asociado con una mayor
susceptibilidad a DH en Vietnam49. Esta asociacion fue confinada a laregion HLA-A y no del gen HLA-B. Los nifioscon HLA-A
* 24 fueron mas susceptibles para DH en comparacién con los nifios con HLA-A * 33 Ademaés, HL A-A * 0203 se encontr6 que se
asocia con infecciones por dengue menos graves, independientemente del serotipo del virusinfectante en lasinfecciones
secundarias.

El polimorfismo en cinco genesHL A esdecir, IL-4, IL-1RA, MBL, VDR, y FccRII se encontr6 que pueden aumentar la
susceptibilidad a DH. Una mutacién funcional en laregion promotora de DC-SIGN se asoci6 con la susceptibilidad a dengue
leve, pero no a DH0, La accion inmuno-reguladora del receptor delavitamina D incluye la activacién de monocitos, la
estimulacion de respuestasinmunes celulares, y la supresién de la produccion de inmunoglobulinay proliferacion de linfocitoss.

6. CONCLUSION:

Las hipétesis planteadas en este articulo derivadas de estudiosin vivo ein vitro, proponen varios mecanismos paradilucidar la
patogénesis del DH/SCD, varios de ellos no necesariamente excluyentes como se sugiere con la presencia de los niveles pre-
existentes, no-neutralizantes, y no protector es de anticuer pos, con reactividad cruzada contra la proteina NSI del virusdel
dengue, los cuales podrian estar asociados al aumentado delareplicacion del DENV en células con receptor Fc, especialmente
monocitosy macr 6fagos y, relacionados con el dafio a células endoteliales al inducirlas a apoptosis.

El otro mecanismo relacionado implica a los linfocitos CD8 especificos contra el virus del dengue los cuales se someten a
apoptosis debido al agotamiento que sufren al enfrentar alas célulasinfectadas por este virus. Ambos mecanismosllevan auna
pérdidainmunolégica la cual sele harelacionado como un disparador importante en la activacion del complemento. Otro
mecanismo plantea que después de la activacion masiva de linfocitos T de memoria, una cascada de citoquinas actta sobrelas
células endoteliales vasculares, lo cual seria e evento critico que conduce a la fuga de liquidos.

La hipétesis que plantea una base genética se sustenta en los estudios de investigacién que han evidenciado ciertaresistencia al
DH/SCD en determinados grupos raciales.

No se descarta que muchos de estos mecanismos propuestos puedan interaccionar y llevar al desarrollo del DH/SCD. Dilucidar
la patogénesis del DH/SCD puede permitir en un futuro el establecimiento de mar cador es predictivos que per mitan detectar los
pacientes de alto riesgo antes de desarrollar los signosy sintomas en esta enfer medad que ha causado muchas muertes a nivel
mundial.
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Letter:

On age dependence of peripheral
augmentation index.
Jose Luis Hernandez Caceres PhD.

Department of Basic Biomedical Sciences,
School of Medicine and Allied Health Sciences. University of The Gambia
Banjul. The Gambia

cacerjlh @ yahoo.com

Sir:

The possibility to continuously assess changesin blood pressur e dictates the need to find proper ways of
obtaining clinically relevant information from such signals. In the simplest linear case scenario pressure
changes are directly proportional to volume changes. This could give some theoretical soundnessto the use
of photoplethysmographic signalsfor similar purposest. Even when the PPG signal isnot a" purely
volumetric" signal, thefact that it isat least partially related to volume, can justify , in the sense of the
Takenstheorem, itsuse as a surrogate of continuous pressure signal. If thiswill work in practice, the
amount of resources saved and the number of patients potentially evaluated can increase substantially.

Augmentation Index (Alx) has been widely used asa purported indicator of arterial stiffness. Alx is
defined asthe proportion of the second, reflected wave to the systolic wave. In particular it has been shown
that peripheral Al (pAlx) reliably reflects the relationship between central and peripheral pulse pressure2.
Plausibly, Alx seemsto measur e the contribution of an early and substantial reflected wave super posed to
an incident wave. It seems also reasonable to expect that the Alx will increase with both higher amplitude
of thereflected wave aswell aswith a higher pulse wave velocity.

On the other hand, it isknown that both the amplitude and velocity of the reflected wave tend to increase
with age and thiswould lead to steady increasesin Alx with age3. Indeed, a positive age correlation has
been confirmed in some reports?. Unexpectedly, there are various reports claiming that Al isnot always
significantly correlated with age. Some attemptsto explain thisfact have been put forward based on both
mathematical® and physiological grounds®.

Here, age dependence of pAlx assessed from Photoplethysmographic signalsrecorded from a sample of
pur portedly healthy subjects (10-87 y) is addressed. Also, a simulation study was carried out to clarify the
possiblerelationship between peripheral pAlx and both amplitude- and velocity of the reflected wave.

Subjects. Fifty three volunteer swererecruited in the city of Orense. They werefree of clinical
cardiovascular disease and medication, and Body Mass I ndex never surpassed 31 kgxm-2. Approval was
obtained from thelocal resear ch ethics committee, and written informed consent was obtained from all
participants. Five-min-duration photoplethysmographic signals wer e obtained from the pointer finger of
theright arm with the subject in supine position, using a validated oximeter (Nellcor 395, USA). Signals
weredigitized at 100 Hz and saved as ASCI | files. Continuous pulse pressure signals digitized at 125 were
downloaded from the" Fantasia" data base available at www.physionet.org.
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Data analysis. Peripheral Alx determination. Al was estimated over an aver age wave obtained
automatically from the super position of at least 65 individual waves. For wave aver aging, a pattern vector
of length L (usually about 90 data points) was picked by visual inspection. Correlations wer e measur ed
between the pattern vector and each individual vector of length L starting at the point | of the original
signal. The obtained vector of correlations (corresponding to about 100 seconds of recording) wasthen
submitted to further analysis. Those vectorswith from the signal having a correlation higher than a certain
threshold " Th" and corresponding to alocal maximum of correlation were picked asindividual waves and
entered asrows of thematrix M of the waveforms. From M the aver age waveform was obtained from
averaging over all rows. The main virtue of the method isthat a representative wave is obtained without
the need to rely on subjective opinions of experts. After estimating the first and second derivatives of the
aver age wave, theinflexion points wer e determined. Peripheral Alx was obtained astheratio of the
amplitude at the inflexion point to theright of the peak to the maximum amplitude?.

Simulations. The systolic part of the PPG wave was represented as the composition of an incident and a
reflected wave. Expecting minor loss of gener alization, each individual wave was simulated with a bell
shaped symmetrical and infinitely derivable curve of the type:

i
()

)=y (1) +y,()

n=e

¥, (1) = ae

Therelative amplitude of the reflected wave (a) changed from zeroto 1; the value of t1 wasfixed in our
simulations at 40 (corresponding to 400 ms). For t2, values ranged between 46 and 65 (roughly
corresponding to velocities between 4 and 17 m/sfor a sampling rate of 100 Hz and a distance of 1 m
between abdominal aortic bifurcation and the pointer finger). Aix was determined from these simulated
signalsusing the same algorithm asthe one used for aver age waves.

Statistical analysis. Linear and nonlinear regression wasindicated in some scatter plots, whereas other data
are presented as means and standard deviations.

Correlation of p Al X with age. Our data exhibited a negative correlation between pAlx and age (r=-0.505;
p=0.0039; Figure 1). Since the PPG signal isa mere surrogate of pulse pressure, thisresult can bea
consequence of the poor quality of the PPG signal as a proxy for pulse pressure signals.
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Figure 1. Scatter plot relating peripheral augmentation index as a function of age.

Thuswe decided to exploreif pAlx changes with age in a sample of clinically healthy young and elderly
patientsrecorded with a continuous pulse pressur e technique. Data wer e downloaded from the " Fantasia”
database at physionet.org.

Resultsdid not support the hypothesis of higher pAlx values among elderly patients. Here pAlx was
estimated at 0.80 + 0.16 among young subjectsand 0.82 + 0.11 among elderly (n. s. nonparametric
permutation test)

After confirming that pAlx does not necessarily increases as age increases, the next step wasto exploreif a
model wave composed of an incident and a super posed r eflected wave will behave asintuitively expected.

For a comprehensive answer to this question, different waveforms shapes and a lar ge set of possible
parameter s configurations need to be explored. I n this case we explored the simple case of two symmetrical
and infinitely derivable wavesrepresented by a Gaussian-like function. (See methods section). Wetried to
make the wave duration comparableto that in real recordings (about 100 data points corresponding to
1000 mswith a 100 Hz sampling rate).

Fixing the velocity at 5 m/s (corresponding to a 200 mstime shift for a standard distance of 1 meter
between aorta bifurcation and pointer finger) and changing thereflected wave amplitude, it was obtained
that the simulated Alx steadily increases with amplitude (figure..) In this case theresults from numerical
experiments ar e coincident with the apparent expectations. Similar results are obtained if velocity is fixed
at 20 m/s.
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Figure 2 Simmulation resultsfor the dependence of peripheral augmentation index respect to amplitude of
therefected wave.
Amplitude of theincident wave was set =1.

When fixing the amplitude of thereflected wave at 0.3 timesthe amplitude of the incident wave, a
nonlinear dependence of AlX respect to wave velocity is obtained for the velocity range from 4 to 17 m/s

(figure 3).
0.85 =0 0035w +08134
Al R'=0.3301
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Figure 3. Simmulation resultsfor the dependence of peripheral augmentation index respect to wave
velocity.
Linear fit shos a tendency to reduction as velocity incr eases, wher eas a 5th degr ee polynomial fit suggest a
nonmonotonous dependence.
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Asapparent from figure 3, depending on the velocity range Al xcan either increase (e. g. from 4 to 6 m/sor
from 15to 17 m/s)) or decrease (from 7 tol4 m/s) of remain almost unchanged (from 5to 7 m/s). The
general trend for the whole range of velocitiesis decreasing. Even when these numerical experiments
cannot betaken at " face value" they can provide a good explanation for the observed decrease of Alx with
age.

Thusfar, thisisthefirst report of a negative correlation between pAlx and age. The used data sampleis
characterized by a very homogenous ethnic and cultural origin (mostly citizens from Orense, a city at the
heart of Galicia having alow rate of inmigrantion. Ethnic differences have been documented for Alx
developmental equations’. However, this cannot be the only factor for the obtained results. At any rate, a
brief review of literature can suggest that the claim about a positive correlation between Alx and age does
not enjoy a great support. Thus some authors claim that the correlation is strongest for ages below 50
years, vanishing for older agess-9. Moreover, some authors have hypotesized a decreasing wave reflection in
older personslO. On the other hand, some authors have found a negligible role of Alx asa surrogate for
arterial stiffnessunder adrenergic estimulationll. In other studies, multivariate analysis has found no
correlation with age for Alx12,

Working with rabbits, it was found a non-significant correlation between Aix and age. Moreover, as
arteriosclerosis progressed and arteries stiffened, thisdid not affect the Alx13. Similar resultswere
obtained in humansl4-15,

In another report4 it wasfound that age significantly correlated with augmentation index only in healthy
subjectsbut not in those with ather osclerotic disease. Additionally those authorsfound that augmentation
index isnot correlated with the presence of vasoactive medication in subjects without ather osclerotic
disease.

It isnot excluded that the inverserelation reported between Alx and height isan indirect consequence of
an increasein Alx after an increasein time shift for thereflected wave, as documented from our
simulations.

Such diversity of results can put in doubt the validity of thisindex asa marker of cardiovascular function.
Results of our smulations can at least partially explain this diversity of results. Asshown in figure 3
depending on the range of pulse waves to be regarded, therelationship between Al and arterial stiffness
can be either positive, negative or nil.

The European Society of Cardiology-European Society of Hypertension guidelines of the year 2007
attribute to consequences of arterial stiffness and wavereflection a major role on cardiovascular
mortality16, But the authors claimed the" poor availability of devices and methods providing easy and
widely suitable measuring of arterial wall stiffnessor their surrogates like augmentation index (Alx)".
However, our resultsare not supportive of Alx being a good candidate for such arole. Particularly, it
seemsthat the validity of Alx asavascular index needs more substantial support; it isnot excluded that
other new indicesarerequired for assessing vascular function and its decline with age and pathological
condition.
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TotheEditor:

Traditionally, glomerular filtration rate (GFR) has been identified asthe best marker of global renal function, calculated by
using substance clear ance techniques such asinulin or creatinine aided with cimetidinel

Chronic kidney disease (CKD) isa syndrome which derivesfrom a progressive and generalized deterioration of renal function
secondary to nephronal mass destruction, and renal functional evaluation isvery important for doing its diagnosis and follow
up23. However, since all clear ance techniques have some degree of difficulty, an easier way of determining GFR, equationsto
estimate glomerular filtration have been developed. In the present review article we analyzed which was the evolution of these
renal functional equations, and which istheir rolein CKD patients.

In order to have an easier way of determining GFR, equationsto estimate glomer ular filtration have been developed, most of
them mainly based on serum creatinine (Table 1).

Kampmann et al.4, Cockeroft and GaultS and Rowe et al.6 described renal function formulas for estimating GFR in the clinical
practice. Cockcroft and Gault's formula (1976) isthe most frequently used, although it has been questioned dueto the fact that it
exagger ates the declinein GFR, at least in people older than 80%7. However, Nicoll et al. found a good correlation in 18
individuals of ages between 66 and 82 using eGFR calculated accor ding to Cockcroft and Gault's formula and the one obtained
with 99T c-DTPAmM”.

One of the problemsthat appeared when inter preting such studies was that they did not use individuals who represented the
population well. Rowe et al. examined healthy old peoplein the community, while Kampmann et al.# used hospital population
excluding those patients with high levels of creatininein blood in comparison with healthy adults. Cocker oft and GaultS used
hospitalized patientsfor their study, without excluding anyone regardless of their renal function3-5.

In 1987 K eller8 pointed out that the simplest for mula to estimate GFR for people between 25 and 100, with normal creatinine
values, is: [130-age (in years) ml/min]. In thelast 20 yearsother formulas have been developed to predict glomerular filtration
using indirect calculations and serum creatinine as a starting point, such as Nankivell's?, and Baracskay'st0 (Table 1)7-10.
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Table 1: Different formulae to estimate glomerular filtration rate
ing demographic and analytic as starting points.
GFR Formula (ml/mi

Jellife GFR=58-[0.8x (age-20) Serum Creat. x (body mass/.73)
*[0.9ifa woman]

1974 Kampmann GFR=Cre. In urine x weight x 100 / Serum Cre.

1976 Rowe GFR=133 - 0,64 x age

1976 Cockcroft GFR=(140-age)x weight (x 0,85 if a woman) / (Serum
Creat.x 72)

1987 Keller GFR=130 —age

19593 | Walser GFR=7.57 x(Serum Cre.mmol/L}” -0.103 x age + 0.096 x
weight =5

1995 Nankivell GFR=57/Serum Cre.fmmaol/L} + 0.25 x weight — 0.5 xurea

-0.01 x height” + 35 (25 if a woman).
1957 Baracskay GFR=1/2[100/Serum Cre]+38 — age

1899 | MDRD GFR=170 = [Serum Cre™ " x [age]™ ~ x [0,762 if a
womanpe [1,180 if an african american] x [BU N]'cm':I x
2004 | MDRD-4 GFR=186.3 x [Serum Cre] ™" x [age]™ - x [0,742 if a

woman] x[1,142 if an african american]

2005 | MDRD-IDMS | GFR = 175 x (creatininE /88,477~ x(agef™ - x (0,742 ifa
woman) x (1,210 if black)

2007 | MDRD-5 eGFR= 170 x (creatinine/88,4) ~ x (age) ~ - x (urea x
2,8) "™ x (albuminafd) **™ x (0,762 if a woman) x (1,180
if black)

2009 | CKDEPI eGFR = 141 = minGofk 1 = maxScrk, 17-- =

0.993° = 1.018 [f a woman] where Scr is serum
creatinine, k is 0,7 for women and 0,9 for men, a es - 0,329
for women and -0.411 for men.

2010 DAF GFR=30/Senum Creat. (70 if a woman}

I'n 1999, with the aim of being more preciseregarding glomerular filtration, the MDRD group (The Modification of Diet in Renal
Disease) published a new equation to estimate GFR based on creatinine clearance and the concentration of serum creatinine
taking into account the demographic and clinical characteristicsin patients previously diagnosed with CKD. However, this
equation has not been proven in people without renal disease, people with type 1 and 2 diabetesin treatment with insulin, people
younger than 18, old people (older than 70), pregnant women, patients with comor bidities and transplant recipientstl.

In 2001 Lewiset al.12 recalculated the formula, adding renal transplanted and Afro-American patients with nephroscler osis.
However, neither of the formulas were applied to subgroups: healthy, diabetic and people older than 70. Therefore, such
equationsarenot valid for the general population. Despite all these findings, patients who have a moder ate GFR reduction
between 30 and 59 mI/min/1.73 m2, are till considered in the CKD threshold. If we take into consider ation thiscriteria for
diagnosing CK D, by eGFR < 60 ml/min/1.73 m2, it would incorrectly indicate that approximately 17% of people older than 60
would suffer from CKD 11-13,

I'n 2009 the CKD-EPI formula was created with the aim of obtaining moreréiability for the calculation of eGFR based on the
levels of creatininein blood, but despite the fact that it ismorereliable and accurate than MDRD, it appearsto have important
limitationsregarding the representation of the population and, particularly, since it does not have a significant sample of people
older than 70 yearsl4.

I'n any case, when we use the formulas or tests based on serum creatinine values we should take into account that such values per
seare not an optimal marker of GFR. There are well documented data which point to the fact that serum creatinine values can
vary significantly in multiple scenarios such asthe patient’s metabolic state, their muscle mass, states of hyper or dehydration,
some medication (cimetidine) and tubular handling (cr eatinine backfiltration). All these factors could cause errorsin those
formulas which use the concentration of serum creatinine to estimate GFR14-16,

Aswe can appreciatein Table 2, there are significant differencesin a GFR value when it is obtained using creatinine clearance,
Cr51-EDTA and the MDRD formula. It can beidentified, at the end of the table, that two 80 year old maleswith the same serum
creatinine have substantially different glomerular filtration rates depending on the method used. As both men are the same age
and have the same serum creatinine, they have the same GFR value calculated with the MDRD (98.8 mI/min/1.73m2) formula. If
we use creatinine clearance instead of MDRD, one of them has a GFR of 99 ml/min/1.73m2, while the other only reaches a value
of 56.3 ml/min/1.73mZ2.

It isworth noting that the differ ence between these two healthy old men isin the elimination of urinary creatinine: 120 mg/dL in
one and 65 mg/dl in the other. This phenomenon could be explained by creatinine backfiltration phenomenon already described
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in aged people. It isalso interesting to observe that both of them have a comparable GFR value (76 and 60 ml/min/1.73 m2) when
Cr51-EDTA isused. Asaresult the same person may be consider ed as affected with CKD or not depending on the method used
to estimate GFR.

Table2: Comparison of creatinine clearance using different methods on young and old
individuals. e Macias Nufiez JF, Garcia Iglesias C, Tabernero Romo JM, Bondia A,
Rodriguez Commes JL, Corbacho L, Martin M, De Pablo F, De Castro 5. [GFR study in

healthy old people] Rev. E sp. Geriatr. v Gerontol 1981; 1 2 113124
AGE Gender Serum Urine Cer
Creatinine Creatinine

14 W 0,3 70 15272 | 102,48 140,83
25 W 0,9 g5 7351 | 11473 108,28
27 v 0,3 305 10227 | 100,34 12325
32 W 1 175 12542 953 52,04
38 W 0,3 45 1267 | 81,3 114,99
42 H 0,7 40 121,53 1019 97,53
45 W 0.8 138 115,66 86,53 110,61
43 W 0,3 30 13253 | 12845 109,66
52 W 0,2 185 18527 | 95,72 107,20
63 W 0.9 118 105,94 83,51 89,19
71 H 0,3 72 3439 853 75,15
72 W 1 35 7514 | 89,04 78,07
73 H 07 70 8312 | 759 87,18
73 W 0,3 120 6964 | 634 100,71
73 H 1 70 7907 | 75,99 57,76
74 v 0,9 50 14232 | 78,54 8767
73 W 1 85 63,590 0,71 76,81
79 W 0,9 112 8918 | 8561 86,52
80 v 0,3 120 99,4 | 76,05 98,86
80 v 0,3 66 56,32 | 60,56 98,86

AGE: inyears, V: male, H: female,
Serum creatinine nomal value: 0.9 + 2 mg/dl,
Cer: creatinine clearance (ml/min™ .73 m*®)

There are many difficulties regarding the recommendation of basing CKD diagnosisjust on a eGFR critical value, not taking
into account other variables such as age, gender, race, renal disease etiology, and associated pathologiest?: 18,

For instance, in stage 3 - CKD (GFR between 30-60 ml/min/1.73 m?), even though a diagnosis has been established by
documenting eGFR < 60 ml/min/1,73m2 during a period longer than three months, it should be pointed out that thiscriteria does
not necessarily apply to elderly people since GFR reduction can present as a consequence of normal ageingl?: 19,

Similarly, a petit vegetarian woman with eGFR < 60 ml/min/1.73 m2, who has a very positive renal reserve (> 100 %), and is not
suffering from any of the classically associated complicationsto CK D such as uremic symptoms, anemia, hyper phosphatemia,
hypocalcemia, metabolic acidosis, hyper parathyroidism, altered urinalysis, and/or abnormal renal ultrasound, should not be
considered a CK D patient14. 20

Even more, some authors do not support theidea of a eGFR < 60 ml/min/1.73 m2 " critical value' asan independent risk factor
to develop CKD in thefuture. Firstly, according to what was published by Go et al., independent mortality factorsdo not
increase with eGFR values between 45 and 59 mI/min/1.73 m2 when chronic damage has been established from serial
measurements of serum creatinine?!. Secondly, a decrease in mortality risk in people older than 45 has been demonstrated, with
a GFR between 50 to 59 ml/min/1.73 m2 when chronic damage is established in a period of 3to 6 months?223, Thirdly, the
PREVEND study shows that approximately two thirds of the patientsin stage 3 - CKD do not present albuminuria and their risk
of cardiovascular complications, according to the tables adjusted by age and gender, were similar to those people who did not
present renal disease?3.

Another problem related with performing CKD diagnosis based on eGFR isthat the obtained CKD prevalencedatais
exceedingly variable depending on the applied formula24-27, I n this sense, the EPIRCE study (2010) found a global prevalence of
CKD in stages 3to 5 (accor ding to the NK F-K/DOQI recommendations with eGFR < 60 ml/min/1.73 m2) of 6,8%, increasing this
number to 21,4% in people older than 6424, In the EROCAP study (2007), the prevalence of CKD was studied with the same
criteria of eGFR < 60 mI/min/1.73 m2 obtained in 9233 patients older than 18 who attended a primary health car e consultation.
According toitsresults, global prevalence varied depending on the eGFR formula used, between 21,3% and 22.7% whilein the
population older than 70 it reached 33,7%28.29,
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In 2008 Zhang and Rothenbacher conducted a systematic review of 26 studies on the prevalence of CKD in different
geographical areas of the world29. Respecting the same estimation criteria as glomerular filtration, the CKD diagnosis and
values which were < 60 ml/min/1.73 m2, resulting in a global media prevalencein the adult population older than 30 of 7,2%
whilein people 64 or older it varied between 23,4% and 35,8% 2930, Then, it seemsthat eGFR for mulas are much more helpful
in CKD staging and follow up, than in itsdiagnosis.

In order to avoid diagnostic errorslike the above mentioned one, a new formula has been developed for diagnosing CKD: HUGE
formula. It does not take into account patient’s eGFR for diagnosing CK D but two biochemical variables, and a clinical one:
hematocrit, uremia, and gender. Thisformulaisasfollows

HUGE = 2.505458 - (0.264418 x Hematocrit) + (0.118100 x Urea) [+ 1.383960 if male], where a value > 0 diagnoses CKD.

HUGE formula allows for the discrimination between a healthy old person (HUGE<0) and a CKD patient (HUGE>O0), both with
similar eGFR, with high sensitivity and specificity, especially in people older than 703%.32,

I'n conclusion, accor ding to the aforementioned consider ations, we should state that glomerular filtration estimations, in
particular those obtained with the MDRD formula or the CKD-EPI formula are, undoubtedly, valid to stage and follow up on
the progress of patients alr eady diagnosed with CK D. However, the use of eGFR lower than 60 ml/min/1.73 m2 to follow up on
patients without a known diagnosisis not only controversial but also perhaps not recommended.

On the other hand, to establish an incorrect diagnosis of CK D using estimations of GFR which are lower than 60 ml/min/1.73 m2
obtained through routinelab tests could be considered arbitrary, insufficient and especially inadequate in the old population
(older than 70).

Conflict of interests: The authorsdeclare not to have conflict of interestsin this study
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