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ABSTRACT:
Chronic Renal Failure (CRF) is a major public health problem. Early diagnosis and treatment are basic for its prognosis, and it
will be fundamental for the future necessity of substitutive renal treatment. For this purpose, determining the etiology of CRF
may be helpful.
This study was conducted in the Nephrology Department at the Central Military Hospital in Sana’a, Yemen from 2004 to 2007;
to determine the etiology of CRF in 334 patients (211 men and 123 women) on regular hemodialysis.
The Hypertensive Nephropathies (24%) was the commonest cause of CRF. Diabetic Nephropathies (20%), Obstructive
Nephropathy (16%), Chronic Pyelonephritis, Glomerulonephritis, Polycystic Kidney, Schistosomiasis (Bilharzias) were less
common. There were more men than women (63% vs. 37%, respectively). The mean age range of the patients was 42 years old.
At study entry, 86 (29%) were dialyzing via native Artery Venous Fistula (AVF) and 11 (4.7%) through a synthetic graft. The
Temporary Catheter was the most common form of vascular access used in 272 (81%) patients and AVF the second most
frequent (26%). The mortality during this period was 22.9%, being the Cardiovascular Disease the main cause of death (56%),
followed by Septicemia (18%). Other causes of death included Pulmonary Infection and Cirrhosis. Hypertension, late referral,
smoking and Qats were the commonest co-morbid causes.
According to our study we would like to include the habit of chewing Qats as a risk factor to progression of End-Stage Renal
Disease (ESRD) in patients with CRF.

Keywords: Renal replacement therapy. Maintenance haemodialysis. Chronic renal failure (CRF). End-stage renal disease
(ESRD).

RESUMEN: ESTUDIO DE LA INSUFICIENCIA RENAL CRÓNICA EN EL HOSPITAL MILITAR DE SANA’A. YEMEN.
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La Insuficiencia renal crónica (IRC) es un importante problema de Salud Pública. El diagnóstico precoz y el tratamiento son
básicos para su pronóstico, y fundamentales para la futura necesidad de tratamiento renal sustitutivo. A tal efecto, puede ser de
utilidad determinar la etiología de la IRC.
Este estudio fue realizado para determinar la etiología de la IRC en 334 pacientes (211 hombres y 123 mujeres) en hemodiálisis
periódica, se llevó a cabo en el Departamento de Nefrología del Hospital Militar Central en Sana'a, Yemen, entre los años 2004 y
2007.
La nefropatía hipertensiva (24%) fue la causa más común de IRC. La nefropatía diabética (20%), la nefropatía obstructiva
(16%), la pielonefritis crónica, la glomerulonefritis, la enfermedad renal poliquística y la esquistosomiasis (Bilharzias) fueron
mucho menos frecuentes. Hubo más hombres que mujeres (63% vs 37%, respectivamente). La media de edad de los pacientes
fue de 42 años de edad. En la entrada de estudio, 86 (29%) fueron dializados a través de la fístula arteria venosa (AVF) y 11
(4,7%) a través de un injerto sintético. El catéter temporal fue la forma más común de acceso vascular, siendo utilizado en 272
(81%) pacientes y AVF la segunda más frecuente (26%). La mortalidad durante este período fue del 22,9%, siendo las
enfermedades cardiovasculares la principal causa de muerte (56%), seguida de septicemia (18%). Otras causas de muerte
incluyen la infección pulmonar y cirrosis. La hipertensión arterial, la remisión tardía, el consumo de tabaco y Qats fueron las
causas de comorbilidad más comunes.
Según los datos de nuestro estudio, debería incluirse el hábito de mascar Qats como un factor de riesgo para la progresión de la
enfermedad renal terminal (ESRD) en pacientes con IRC.

Palabras clave: Terapia de reemplazo renal. Hemodiálisis periodica. Insuficiencia renal crónica (IRC). Enfermedad renal
terminal (ESRD).

INTRODUCTION
The advances in renal replacement therapy have been remarkable taking end-stage renal disease (ESRD) from an invariably
fatal disease in the first half of the last century to a disease with mortality rate of about 20% - 25% per year1-2. This success is
not complete in spite of the recent improvements in dialysis and dialysis prescription, treatment of anemia, hypertension and
bone disease. The population of ESRD is growing fast; mortality is still unacceptably high, frequent hospitalization is required;
sexual function is unsatisfactory and return to work is infrequent1-3.
There is a large population on dialysis world wide. The social and economic consequences of Chronic Renal Failure (CRF) are
conside-rable. The Epidemiologic research has demonstrated that there is an increment in incidence, prevalence and
complications of this disease2,4-5.
It is an important increased health problem in the world and also in Yemen1,3,6. The progression of ESRD has caused a yearly
exponential rise in new patients, which require renal replacement, such as dialysis or renal transplant (from 7% to 10%,
depending of the country)3-4. One big reason of that problem is the aging of the world’s population and the fact that they are
living at present with different diseases responsible for early deaths. That is the case of Diabetes Mellitus and Hypertension, the
two main causes of CRF. As people live more years with these conditions, they are more likely to develop ESRD or the point
when a person needs dialysis or a kidney transplant to survive. In addition to the ethic, economic, and social effects on health
services and society, this creates significant human suffering for the patient and his family1,4,6.
Several studies have examined the possible association between late referral to a nephrologists and mortality on maintenance
dialysis in patients with CRF7-8. Other investigations have measured the effect of late referral on outcomes such as timely
vascular access creation9-10, modality choice for renal replacement therapy and technique survival and health care costs5.
Hypertension, Diabetes Mellitus, Anemia, salt intake and hyperlipidemia have been identified as risk factors of CRF. They may
play a great role in those patients11-12.
In Yemen Chewing Qat is a purely social (but gender-separate) event13-16. Many of our patients practice this habit, then we
would like to consider it as one of the risks factor or as a direct modulator of the progression of CRF and their influences in its
complications and mortality in haemodialyzed patients.
In the Dialysis Service of General Military Hospital in Sanaa, Yemen we identified an unacceptably high rate of inadequately
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prepared patients starting dialysis. In addition clinical practice guidelines and research-based recommendations are not used
correctly.
The objective of the present study was to know the characteristics and to identify the associated risks factors in the study group
of patients in our units of dialysis in Sana’a, Republic of Yemen.

MATERIALS AND METHODS:
We made a retrospective, descriptive study in order to determine the clinical and paraclinical features from the patients at the
moment of entrance to dialytic therapy at Dialysis Unit of Military Hospital Sana’a Yemen, for regular dialysis. The medical
records of 334 ESRD patients were treated during three years (from January 2004 to June 2007). We retrospectively evaluated
the risk factor and mortality of those patients. In addition the causes of CRF, clinical and characteristics and comorbid
conditions. Through clinical histories review we obtained: gender, age, presenting symptoms, past history etc.
The inclusions criteria used were:
1) Patients with ESRD. (Creatinine >7 mg/dl)
2) Underwent haemodialysis therapy for more than 3 months.
3) Never having received a renal transplant.
4) 12 or more years of age.
5) Agreed to participate in the study by signing an informed consent.
The etiological diagnosis or primary renal disease was supported by history, physical examination and other investigations such
as abdominal ultrasound done in the following day and not based on histology.

Definitions:
■

■

Hypertension is an average of values of systolic arterial pressure = 140 mm Hg and/or an average of values of diastolic
arterial pressure =90 mm Hg obtained in the arm with the patient seated.
The isolated systolic hypertension was defined as values average of systolic arterial pressure = 140 mm Hg, with normal
diastolic blood pressure17.

■

Early nephrology referral (ER) was defined as a first nephrology visit = 4 months prior to initiation of dialysis.

■

Late nephrology referral (LR) as first nephrology visit =4 months prior to initiation of dialysis7-10.

■

■

■

■

All of them received erythropoietin treatment subcutaneously at an initial dosage of 30 U/kg/dose three times a week.
The dosage was increased according to response, or reduced if the hematocrit was =36%. Iron Dextran was administered
intravenously at 100 mg/week and at 50 mg/week there after and oral rute was given as needed to maintain transferring
saturation >20%. They were evaluated at starting, at around 12 weeks (expected time to reach target hemoglobin of 11
g/dL).
Hypoalbuminemia was defined as serum albumin <3.5 g/dl.
Late initiation of dialysis was defined as initiation of dialysis at a predicted GFR <5 ml/min per 1.73 m2. (Creatinine > 7
mg/dl ).
Clinical and laboratory data were obtained from the patient records and electronic databases of the office records of the
dialysis Unit. Using a standardized form, age, gender, race, insurance status, cause of ESRD, laboratory values obtained
within 24 h before initiation of dialysis, pre-ESRD erythropoietin use, presence and type of permanent access used for
the first dialysis, initial dialysis modality, predicted GFR, and index of individual disease severity at the initiation of
dialysis were recorded for each patient. Predicted GFR was calculated from the equation derived from the Modification
of Diet in Renal Disease Study, and is based on age, gender, race, and levels of blood urea nitrogen, serum albumin, and
serum Creatinine.
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■
■

■

■

■

Data were collected and analyzed using the software "Epi-Info" (version 6.04 fr).
In every hemodialysis we did to the patients:
● Predialysis weight estimation.
● Predialysis BP measures.
● BP hourly during the 3h haemodialysis.
● Postdialysis BP measures.
● Reweighed again at the end of the dialysis.
Patients were dialyzed with Hemodialysis Machine Fressenuis 4008-H and volumetric dialyser, bicarbonate buffer based
dialysate, blood flow 300-350 ml/min, dialysate flow 500 ml/min, ktv 1.34 ± 0.12. All patients were dialyzed three times a
week, each session lasting 3-4 hours. Polysulphone hollow fibers dialyser (1.8 m2), were used.
Patients were included when they were on maintenance HD and using a dual-lumen central venous catheters (CVC),
located in the Internal Jugular vein (IJV), Subclavia veins and Femoral veins also were hemodynamically stable (defined
as stable BP on dialysis without the need for saline bolus for the previous 2 wk).
Qat: According to the World Health Organization (WHO)18, qat grows on an evergreen (Catha edulis), a slender,
straight tree found in mountainous terrain and reaches a height of perhaps two or three meters in the Yemen. In Africa
it can be four or five times as tall. The leaves of the qat plant contain alkaloids structurally related to amphetamine and
they are currently chewed daily by a high proportion of the adult population in Yemen for the resulting pleasant mild
stimulant action19. The pleasurable central stimulant properties of qat are commonly believed to improve work capacity,
are used on journeys and by students preparing for examinations and to counteract fatigue15-16.

Early clinical observations had suggested that qat has amphetamine-like properties, and subsequent chemical analysis confirmed
that the fresh leaves contain alkaloids such as cathine and cathinone, the latter being structurally related and pharmacologically
similar to amphetamine. Qat leaves also contain considerable amounts of tannins (7–14% in dried material), vitamins, minerals
and flavonoids. Cathinone is currently believed to be the main active ingredient in fresh qat leaves20. Use of qat may lead to
chronic hypertension which upon abstinence from the drug, can change into a transient hypotensive state18.
Comorbid Conditions: we included as Comorbid Conditions the presence of cardiovascular diseases, diabetes mellitus, liver
cirrhosis, late referral, showing Qat and smoking in patients with CRF.
The dialysis access in use at the time of study initiation was recorded as one of four categories: native arteriovenous fistula
(AVF) (a surgically created anastamosis between artery and vein to create a robust port of access for haemodialysis); synthetic
vascular access graft and temporary catheters. (Non-tunneled central venous catheter).
All patients had been on hemodialysis for 4–15 years (mean, 8 years) and had undergone multiple prior catheter access
procedures and multiple failed permanent access procedures.

RESULTS:
The study included 334 patients under regular hemodialysis therapy, 211 (63%) males and 123 (37%) females. The mean age
was 42 years old (range from 12-85 years). The principal causes of ESRD were Hypertension with 80 (23.9%) individuals and
Diabetes Mellitus with 65 (19.5%).The other causes were distributed in Obstructive Nephropathy, Pyelonephritis,
Glomerulonephretis, Polycystic Kidney Disease, Schistosoma and Unknown Causes (table 1).

TABLE 1. PRINCIPAL ETIOLOGIES
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All causes of ERSD were more frequent in male than female except Chronic Pyelonephritis that was common in female (table 2).

TABLE 2. ETIOLOGY AND SEX

Distribution according to age group, (table 3): Most of the patients (198) were 40 or more years olds, and the most frequent
group affected was 40-55 years.

TABLE 3. DISTRIBUTION ACCORDING TO AGE
Age mean = 42 years Age range = 12-85 years

Table 4 represented clinical characteristic, biological parameters and procedures of patients: On admission only 97 (29.0%)
cases had a vascular access and many of then presented serum creatinine > 9 mg/dl (87.7%),serum albumin <2g/dl (80.3%) and
serum hemoglobin <9 g/dl (77.8%). After Admission we needed to implanted a temporal catheter in 237 patients, the most used
vein was internal jugular vein (228 cases). We perform 162 AVF that represented the 68.3% of the cases.
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TABLE 4. CLINICAL CHARACTERISTICS, BIOLOGICAL PARAMETRES AND PROCEDURES

The predominant comorbid conditions were Hypertension with 193 (57.8%) cases, follow by Liver Cirrhosis and Diabetes
Mellitus. Other important risk factors found in our study were: Late Referral (51.8%), Smoking (50.6%) and Qat (40.0 %).
Table 5.

TABLE 5. COMORBID CONDITIONS. N = 334

Table 6 shows a total mortality of 86 (25.7%) patients. The primaries causes of death were Heart Failure, represented by 20
(23.3%) cases and Septicemias with 18 (20.9%) patients.
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TABLE 6. DISTRIBUTION BY CAUSES OF DEATH

DISCUSSION:
During the last years the hemodialysis treatment has changed thanks to the marked technological advances, remarkably
improving the quality of life of patients submissive this treatment21. Although hemodialysis effectively contributes to long-term
survival, morbidity and mortality of dialysis patients remains high, especially morbidity and mortality due to cardiovascular
diseases22-23. Only 32% to 33% of patients on hemodialysis survive to the fifth years of treatment, whereas 70% of patients who
have kidney transplants are alive after 5 years4-5,23. Successful renal transplantation is considered the preferred and most cost
effective method of treating patients with ESRD24-25.
The main cause of ESRD in our study was Arterial Hypertension, those finding differs to the cause of ESRD reported before
from other authors26-29. However, our study showed that few patients had Diabetes Mellitus in comparison with developed
countries that reported 25-35% prevalence of DM in the dialysis population30-31. This is not easy to explain. It is likely that in
Yemen Diabetes Mellitus is under Diagnosed32.
We found a high frequency of hypertension correlative with habit to chew Qats17-19.The World Health Organization (WHO)
considers Qats to have amphetamine-like properties, and categorizes it as a separate drug group in which it is the sole member.
In its analysis of Qats, the WHO contends that chronic Qats-chewing can cause hypertension in young adults, with a
spontaneous regression once consumption is stopped18.
Hypertension has been linked to the progression of CRF since the pioneering days of Richard Bright in the 19th century to
Volhard and Farr (33,34).More recently, a large body of evidence has suggested that the progression of CRF is accelerated by
raised systemic blood pressure35-38. This is likely to be due to the susceptibility of their glomeruli to systemic hypertension, as
remnant glomeruli are poorly autoregulated and therefore allow the unopposed transmission of systemic hypertension to their
capillary bed. The ensuing glomerular capillary hypertension accelerates the development of glomerulosclerosis39-41.
In our study 15.8% patients had Obstructive Nephropathy, secondary the presence of Kidney Stones, this percentage is high
compared with the 3% reported from other countries42-43, this result we found is in relation to poor water quality in this region.
Most recent epidemiological studies explain those results and say that water hardness ranging between the values commonly
reported for drinking water is a significant factor in urolithiasis44-45.
The results of our study are the same that those support the argument that IJV is superior to the SCV as the access route46-47.
Subclavian veins should not be use unless the jugular veins are inaccessible, avoid the subclavian vein if possible48-51.
We found on admission only 29% of patients with native AVF functioning as the first permanent access and synthetic Av Graft
in few cases. In our Study was necessary to insert 272 new catheter, this outcome was related with late referral to our
Nephrology Service.
Late referral of patients has been a constant problem in Unit Dialysis Departments52-54. In our study many patients were
referred late, associated with suboptimal ESRD. Late referral usually conduces to emergency dialysis for acute complications
such as fluid overload, arterial hypertension, pericarditis or gastro-intestinal complications of uraemia. Recent reports from
several countries clearly indicate that approximately 30-50% of patients are referred too late to a nephrology unit10,54.
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In contrast, early referral to a nephrologist allows to start a dialysis plan with treatment modality choice and permanent
vascular access creation55-56.
Hepatitis C Virus (HCV) infection is frequent in patients undergoing chronic hemodialysis, with prevalence between 8 and 10%,
and there is a particular concern because of the high risk for chronic liver disease, complications in renal transplantation, and
death in those patients57-58.
This could be due to the non-adherence to the strict universal infection control measures and the unavailability of vaccines to
prevent hepatitis C infection 59-60. Moreover, the increased facilities and advanced hemodialysis techni-ques have prolonged
patients' survival which increased their risk of acquiring HCV.The extensive use of recombinant erythropoietin to correct renal
anemia in HD patients resulted in a significant reduction in blood transfusions. However, previous studies have shown that de
novo infections in single HD units may occur in the absence of other parenteral risk factors57. It has been suggested that
infection could be transmitted from patient to patient in the hospital, and there is now indirect evidence that HCV infection
occurs among HD patients during repeated dialysis procedures, but not through the equipment, probably due to procedural
errors58.
We found high quantity of patients with hepatitis C positive virus but less than previous reported60. In addition those cases were
associated with longer duration of dialysis, older age, previous surgery, and multiple blood transfusions. Those agree with
previous reports59-60.
Qats and smoking, together with late referral and hypertension were the predominant causes of comorbidity. Over the last
decades, more attention has been focuses on the potential nephrotoxicity of cigarette smoking61-62. Smoking as little as a single
cigarette is associated with a rise in systemic blood pressure, direct renal hemodynamic effects leading to glomerular hyper
filtration63-66.
We think that habit of chewing Qats has to consider as an important risk factor in the progression of ESRD in patients with
CKD.
Despite improvements in dialysis care, the mortality of patients with ESRD in United States and Europe countries remains high,
the reasons for this high mortality are probably related to the poor clinical conditions of patients at the beginning of the dialysis
program and the association with comorbid factors67-71. The results of our study are consistent with those. In Summary, the
morbidity and mortality of patients with ESRD are serious problems in Yemen as in the world.
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Comment of the reviewer Carlos Musso MD. PhD. Departmen of Nephrology. Hospital Italiano. Buenos Aires. Argentina
This article shows the epidemiological characteristics of chronic renal disease in Yemen, with its similarities and differencies
compared to the ones in Western countries. Interestingly, it describes the traditional habit of chewing quats as a factor of
chronic renal disease progression in this geographical area.
Articles like this are very important in order to learn the particular behaviour of diseases around the world.

Comment of the reviewer Basilia González MD. PhD. Department of Nephrology. Hospital General Yagüe. Burgos. España This
study reviews the causes of terminal Chonic renal failure (TCRF) in a population of 334 haemodialysis patients in the Sanaa
military hospital of Yemen. I will discuss the most significant figures:
To start with, there is a big difference in the number of males and females who underwent haemodialysis during that period (211
versus 123). Perhaps this point should be accounted for in the discussion. The mean age of the analyzed population (42) stands
out as much lower than the usual mean in our area.
Concerning the comorbid factors, the abuse of quat in 40% of the patients stands out. The review of this work leads us to the
conclusion that the abuse of certain drugs might not have been sufficiently studied in patients from our environment.
Finally I would like to congratulate the research team for the effort undergone to elaborate this study, since the lack of human
resources and materials available rendered their task harder.
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