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Abstract 
Introduction: Diagnosis of tuberculosis (TB) among dialysis patients may be difficult because of increased frequency of extra-pulmonary 

presentations, atypical clinical manifestations, and non-specific symptoms. This study aimed to investigate the spectrum of clinical 

presentations and outcome in dialysis patients during a nine-year period. 

Methodology: A total of 651 patients undergoing hemodialysis (HD) and peritoneal dialysis (PD) for at least three months in our unit 

between 2001 and 2010 were studied. Dialysis and follow-up were performed in our tertiary care center located in the eastern region of 

Turkey. Diagnosis of TB was established by combining clinical, radiological, biochemical, microbiological, and histological findings. Choice 

of anti-TB drug used, the results of therapy, and patient outcome were noted. 

Results: Out of 651 dialysis patients studied, 322 (49.4%) were on PD and the remainder on HD (50.6%). Twenty-six (4%) of the 651 

dialysis patients were diagnosed with TB (15 PD, 11 HD), 5 of whom were diagnosed by microbiological assessment, 9 by pathological 

assessment, and 12 by clinical and radiological findings. Mean age at diagnosis was 41.5 ± 16.5 years and the female/male ratio was 1.18. 

Three patients had a history of pulmonary TB. Extra-pulmonary involvement was observed in 17 (65.4%) patients. All patients were treated 

with rifampicin isoniazid, ethambutol, pyrazinamide and pyridoxine. Four patients died during the study. 

Conclusion: TB occurred in dialysis patients and extra-pulmonary TB was more commonly identified than pulmonary TB. Tuberculous 

lymphadenitis was the most frequent form of extra-pulmonary TB in our cohort. 

 
Key words: tuberculosis; peritoneal dialysis; haemodialysis; ESRD 
 
J Infect Dev Ctries 2013; 7(3):208-213. 

 
(Received 26 March 2012 – Accepted 31 July 2012) 

 

Copyright © 2013 Unsal et al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

 

Introduction 
Incidence of active tuberculosis (TB) among 

patients on long-term dialysis is 6.9 to 52.5 times 

higher than it is in the general population [1,2], 

depending on regional factors. That is, while the 

incidence may range between 1.6% to 5.8% in 

developed countries [3], in developing countries such 

as Turkey it may be as high as 23.6% [4]. 

Chronic kidney disease (CKD) is associated with 

relative compromise in acquired cell-mediated 

immunity, which constitutes the major determinant of 

host resistance for further development of disease. In 

recent years, the increase in the number of patients 

with immune suppression, such as those with renal 

transplantation, has led to increased TB rates in the 

chronic kidney disease population [1]. 

Diagnosis of TB may be complicated and difficult 

in dialysis patients because of the increased frequency 

of extra-pulmonary involvement, atypical clinical 

presentations, and non-specific symptoms [1]. Data on 

the incidence and prevalence of TB in dialysis patients 

varies and depends on the study region [5,6]. Although 

noted mostly as case reports, PD patients have 

increased incidence of peritoneal involvement 

compared to the HD population, suggesting a direct 

relationship with dialysis [5]. 

In this study, we aimed to compare the prevalence 

and clinical characteristics of tuberculosis 

retrospectively in patients on HD and PD treatment. 

 

Methodology 
In this retrospective study, all patients undergoing 

HD or PD for at least three months in our unit between 

2001 and 2010 were studied. Dialysis and follow-up 

appointments were all held in our tertiary care center 

which is located in the eastern region of Turkey. Data 

including demographical characteristics (age, gender, 

cause of renal failure, duration of dialysis, etc.) and 

clinical findings (fever, weight loss, anorexia, signs 

suggestive of a pulmonary or extra-abdominal 

involvement such as lymph nodes, genitourinary tract, 
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nervous system, musculoskeletal system and others) 

were collected from patients’ chart. 

Diagnosis of TB was based on interpreting the 

results of radiological findings, smear and culture 

specimens from sputum and possible other foci 

[peritoneal, pleural, pericardial or cerebrospinal (CSF) 

fluid]; related tissue biopsy sampling (lymph node, 

peritoneal, pleural or any other tissue involved); and 

purified protein derivative (PPD) skin or tuberculin 

test. Treatment with anti-TB drugs, the results of 

therapy, and the outcome of patients were also noted. 

Descriptive statistics were calculated using Statistical 

Package for Social Sciences version 13 (SPSS, IBM, 

Chicago, USA), while frequencies, percentages, and 

means and standard deviations were reported for non-

numeric and numeric variables. 

 

Results 
A total of 651 dialysis patients were studied. Of 

these, 322 patients (49.4%) were on PD and the 

remainder on HD (50.6%). Mean age of the whole 

population was 48.3 ± 15.2 years. Three hundred fifty-

one patients were female (53.9%) and 300 were male 

(46.1%). Twenty-six (4%) of the 651 dialysis patients 

were diagnosed with TB. The most common clinical 

features were abdominal pain, weight loss, anorexia, 

fever, and cloudy peritoneal fluid (PDF). Mean age of 

these patients was 41.5 ± 16.5 years and the female-to-

male ratio was 14:12. Mean duration of dialysis before 

the diagnosis of TB, organ involvement, and primary 

renal disease of the patients are presented in Tables 1 

and 2. 

Fifteen (4.65%) TB patients with complicating PD 

were identified among 322 PD patients. The mean age 

of patients with TB was 38.8 ± 15.8 years. The female-

to-male ratio was 8:7.  Duration of dialysis before the 

diagnosis of TB was 26.6 ± 33.2 months. Two patients 

had a prior history of TB. Three patients had diabetes 

mellitus and factors known to predispose to TB, such 

as corticosteroid or immunosuppressive therapy, were 

present in two patients. The most common clinical 

features were abdominal pain, weight loss, anorexia, 

fever, and cloudy peritoneal fluid (PDF). 

In PD patients, extra-pulmonary tuberculosis was 

observed in 60% of the cases (n = 9). Of these 

patients, four had TB lymhadenitis proven by 

pathologic examination, samples for which were taken 

from the mediastinum in two patients and the neck in 

two patients. Casefication necrosis was seen on sample 

examination. Four patients had TB peritonitis proven 

by peritoneal fluid Lowenstein-Jensen culture and 

adenosine deaminase (ADA) positivity, and one 

patient had miliary lesions on chest X-ray. 

Four patients undergoing PD presented with 

productive sputum, prolonged cough of three or more 

weeks, appetite loss, weight loss, easy fatiguability, 

and hemoptysis. On chest X-ray examination, cavitary 

lesions on upper zones of the lungs were present in 

these patients. Additionally, pleural effusion and hilar 

lenfadenopathy were present in two patients. M. 

tuberculosis was produced in Lowenstein-Jensen 

culture of the two patients who presented with only 

cavitary lesions; it was proven in the other two 

patients by pleural fluid examination, by means of 

elevated ADA levels, and by lymphocyte 

predominance. 

Two patients undergoing PD with presumed 

pulmonary tuberculosis presented with low-grade 

fever, weight loss, non-productive cough, and 

pulmonary infiltrates without cavity formation on 

chest radiography. Nonspecific and specific cultures of 

blood and sputum were negative. There was no 

clinical response to broad-spectrum antibiotics and the 

patients were accepted as having pulmonary 

tuberculosis. Appropriate treatment resulted in 

improved wellness and resolution of symptoms and 

radiologic findings. 

TB was diagnosed in eight patients within the first 

12 months of dialysis, in five patients between 13 and 

36 months of dialysis and in two patients between 37 

and 100 months. 

Eleven (3.3 %) HD patients were found to have 

TB. The mean age of patients with TB was 46.5 ± 16.5 

years. Five of the patients were male while six patients 

were female. Duration of dialysis before the diagnosis 

of TB was 27.2 ± 33.4 months. One patient had a prior 

history of TB. Corticosteroid or immunosuppressive 

therapy was present in one patient. HD patients with 

TB had no history of diabetes. The most common 

clinical features in patients with TB were intermittent 

fever, fatigue, cough, weight loss, night sweats, and 

anorexia. Pulmonary TB was noted in three patients 

(27.2%) who presented with classic symptoms. Chest 

X-ray revealed cavitary lesions in all patients and 

pleural effusions in only one patient. M. tuberculosis 

was produced in Lowenstein-Jensen culture of sputum. 

Examination of pleural effusion showed elevated ADA 

levels and lymphocyte predominance. 

Extra-pulmonary TB was observed in eight 

patients (72.8%). The diagnosis of extra-pulmonary 

tuberculosis in HD patients was made through 

microbiological culture taken from bone marrow in 

one patient, and pathology taken from the neck and  
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Table 1. Clinical characteristics and laboratory findings of dialysis patients at the time of TB diagnosis 

Parameters Mean ± SD 

Age (years)           41.5 ± 16.5 

Female/male               14/12 

Dialysis duration at the time of tuberculosis diagnosis (months) 25.5 ± 32.5 

Laboratory findings  

      Hb (g/dl) 9.4 ± 2.2 

      WBC (/mm3) 8600 ± 2400 

      Total protein (g/dl) 6.7 ± 4.5 

      Serum albumin (g/dl) 3.25 ± 0.75 

ESR mm/hr 68.5 33.3 

CRP  (mg/dL )  77.4 ± 35.4 

Involvement   

      Pulmonary (n, %) 9 (34.6%) 

      Extra-pulmonary (n, %) 17 (65.4%) 

Primer Renal Disease  

      Hypertensive nephrosclerosis (n, %) 4 (15.4%) 

      Chronic pyelonephritis (n, %) 4 (15.4%) 

      Chronic glomerulonephritis (n, %) 3 (11.5%) 

      Diabetes mellitus (n, %) 3 (11.5%) 

      Amyloidosis (n, %) 1 (3.8%) 

      Unknown (n, %) 11 (42.3%) 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate 

 

Table 2. Clinical characteristics and laboratory findings of  HD and PD patients  

Parameters PD groups HD groups 

Age (years) *          38.8 ± 15.8 46.5 ± 16.5 

Female/male  **             8/7 6/5 

Dialysis duration at the time of tuberculosis diagnosis 

(months)** 

26.6 ± 33.2 27.2 ± 33.4 

Involvement **   

      Pulmonary (n, %) 6 (40%) 3 (27.3%) 

      Extra-pulmonary (n, %) 9 (60%) 8 (72.7%) 

Primer Renal Disease   

      Hypertensive nephrosclerosis (n, %) 1 (6.7%) 3 (27.3%) 

      Chronic pyelonephritis (n, %) 2 (13.3%) 2 (18.2%) 

      Chronic glomerulonephritis (n, %) 2 (13.3) 1 (9.1%) 

      Diabetes mellitus (n, %) 3 (20%) - 

      Amyloidosis (n, %) - 1 (9.1%) 

      Unknown (n, %) 7 (46.7%) 4 (36.3%) 

PD = peritoneal dialysis       HD = hemodialysis 

*       Statistical significance was detected; p < 0.05  

**     Statistical significance was not detected; p > 0.05 
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mediastinum in 3 patients and 1 patient, respectively. 

Diagnosis of the remaining three patients was made by 

assessing clinical and radiologic data (lombar vertebral 

infiltration seen on magnetic resonance imaging in two 

patients and, mediastinal lymphoadenopathy seen on 

computerized tomography in one patient). TB was 

diagnosed in seven patients within the first 12 months 

of dialysis, in one patient between 13 and 36 months 

and in three patients between 37 and 96 months. 

PPD tests performed on 22 patients with suspected 

TB detected 13 (59.1%) positive patients (10 PD / 3 

HD), 5 (22.7%) negative patients (3 PD/2 HD), and 4 

(18.2%) anergic patients (2 PD / 2HD). All patients 

were treated with rifampicin (600 mg/day), isoniazid 

(5 mg /kg/ day, max 300 mg/day), ethambutol (15-25 

mg/kg every 48 hours), pyrazinamide (25-30 

mg/kg/day) and pyridoxine (100 mg/day). Planned 

treatment for all patients involved the use of four 

antituberculosis drugs in the first two months; 

isoniazid and rifampicin treatment continued for four 

months thereafter. Mean duration to complete 

resolution of fever was 27.3 days (range 14 to 45 

days). At the end of treatment in PD patients; 

treatment modality of one patient was shifted to 

hemodialysis after three months of treatment, and one 

patient died from multiorgan failure after one month. 

Both of the patients had extra-pulmonary infiltration 

of TB. 

In addition, antituberculous treatment was stopped 

temporarily because of high AST and ALT levels in 

two patients. Thirteen patients continued to receive PD 

after completion of the antituberculous treatment. In 

HD patients with TB; three patients died, two from 

multiorgan failure in the first month, and the other 

from sudden cardiac death in third month. Extra-

pulmonary infiltration was present in the patient who 

died from multiorgan failure and pulmonary TB was 

seen in other patient. Treatment was stopped because 

of ototoxicity in one patient. The antituberculous 

treatment was completed in the other patient who 

survived. None of the patients developed reactivation 

of tuberculosis. There was no multi drug resistant case. 

 

Discussion 

In our study of 651 patients with dialysis 

treatment, 26 patients were found to have tuberculosis. 

The prevalence of tuberculosis was higher in the PD 

group than in the HD group. 

Immunodeficiency is a feature of CKD, making 

these patients more susceptible to reactivation of TB 

or new infection. Identifying patients at risk of TB is 

not always straightforward, and diagnosing active 

disease can be delayed as the clinical presentation may 

be uncharacteristic [7]. Extra-pulmonary disease, 

particularly peritoneal disease, is relatively common 

and symptoms may be nonspecific [8]. 

The TB rates in dialysis patients are higher than 

they are in the general population, so screening 

remains important. There have been different reports 

about the incidence and prevalence of TB in patients 

on dialysis treatment [5,6], but literature comparing 

the modalities of dialysis regarding the prevalence and 

incidence of TB is scarce. 

Kazancioglu et al. reported that out of 925 HD 

patients screened from seven different centers, 31 

(3.35%) were found to have TB (9). Another large 

study involving 1,040 patients from eight different HD 

centers and 345 patients from five different PD units 

detected TB in34 (3.27%) patients from the HD group 

and 4 patients (1.16%) from the PD group [10]. In our 

study, the prevalence of TB in the PD group was 

higher than that in the HD group. The difference 

between the groups may be predicted considering the 

lower educational and socioeconomic status, higher 

co-morbidity rates, more frequent malnutrition, and 

inconsistency with treatment in the PD population in 

our country. Additionally, in our study group, five 

patients on chronic PD were observed, and peritoneal 

involvement contributes to higher incidence for TB. 

Taken together, these factors may be the cause of 

higher incidence of TB in our PD population. 

Several studies mention a high frequency of cases 

of TB discovered in the first year of dialysis. This has 

been attributed to the poor general state of some 

patients at the start of the dialysis when host immunity 

might be most profoundly depressed [2]. Erkoc et al. 

reported TB diagnosed in 13.3% of patients within the 

first 12 months of dialysis, in 16 patients between 13 

and 36 months of dialysis, and in 10 patients between 

36 and 84 months (11). In our study, TB was 

discovered in 54.2% of the cases in the first year of 

dialysis. The reason for this condition might be severe 

malnutrition and depressed cellular immunity in the 

early stages of dialysis. 

TB diagnosis is more complex and difficult in 

dialysis patients because of atypical clinical 

presentation, non-spesific symptoms, increased 

frequency of extra-pulmononary involvement, and 

frequent anergic skin tests. Cough and hemoptysis, 

classic symptoms of TB in the general population, are 

less frequently reported in dialysis patients (mean 22% 

of cases; range 5% to 71%) [11]. 

The localization is often extra-pulmonary, with 

percentages varying from 38% up to more than 80%, 
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whereas in the general population, extra-pulmonary 

TB is reported to account for only 4.5% of the total 

cases of TB (18-12). Extra-pulmonary involvement 

has been reported to be high in Turkey (38% to 77%) 

and in other countries (up to 50%) among the dialysis 

population (7,8,11,12,13). Erkoc et al. reported 

identifying 30 (10.5%) tuberculosis patients among 

287 dialysis patients (223 HD, 64 PD), and 65.4% of 

these cases had extra-pulmonary disease [12]. 

The diagnosis of TB is hampered by the common 

occurrence of a negative purified protein derivative 

(PPD) skin test, which was found in 40% to 100% of 

the cases [1]. A positive test can be helpful but a 

negative result cannot be assumed to be a true 

negative. Anergy to the tuberculin skin test was noted 

in 55.6% of MTB patients compared with 15% of 

tuberculosis patients in the general population. In 

uremia there is a decreased T-cell response, as 

indicated by the high rate of anergy to 

intracutaneously administered antigens, reported to be 

as high as 32% and 40% (6,13,14,15). 

Pulmonary and extra-pulmonary TB should be 

managed according to the same guidelines. Treatment 

of TB in CKD may be complicated by an increased 

risk of toxicity from antituberculous drugs, 

particularly isoniazid and ethambutol. Adverse effects 

of antituberculous treatment have been found to be 

more common in patients with renal disease than in 

those with normal renal function (16). 

Some studies, especially from the early years of 

dialysis but also more recently, reported a high 

mortality of 17% to 75% in CKD patients with TB. 

The difference in outcome among the studies might 

have been an indirect result of delay in diagnosis and 

initiation of therapy. This delay might have led to 

deterioration in the nutritional status of the patients, a 

well-known negative prognostic factor in dialysis 

patients. Adverse effects were hepatotoxicity in two 

and optic neuritis in one patient. A clinical response to 

therapy was achieved in all of the surviving patients 

who completed treatment. Four patients died during 

the TB treatment, and mortality rate was higher in HD 

patients. We observed that HD patients with 

tuberculosis were older and had longer duration 

dialysis than PD patients with tuberculosis. These 

factors may be cause of higher mortality in the HD 

population. 

In conclusion; TB occured in dialysis patients and 

extra-pulmonary TB was more commonly identified 

than pulmonary TB. Tuberculous lymphadenitis was 

the most frequent form of extra-pulmonary TB 

detected in our study. 
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