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Assessment of 35 children with abdominal tuberculosis
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ABSTRACT

Background/Aims: To contribute to the diagnosis and treatment of pediatric abdominal tuberculosis cases by 
assessing the clinical, laboratory, and radiological features of patients who presented at our clinic and were diag-
nosed with abdominal tuberculosis.
Materials and Methods: Clinical, laboratory, and radiological features were reviewed retrospectively for 35 patients 
diagnosed with abdominal tuberculosis and followed up at the Pediatric Infectious Diseases Clinic between Janu-
ary 1987 and August 2012.
Results: The study group included 16 female (45.7%) and 19 male (54.3%) patients with an age range of 6 months 
to 16 years (mean: 9.77±4.36 years). Twenty-nine patients were diagnosed with tuberculosis peritonitis, five pa-
tients with intestinal tuberculosis, and one patient with pelvic tuberculosis. The most common signs and symp-
toms were ascites, abdominal pain, abdominal distention, weight loss, and fever. Mean duration of the complaints 
was 109 days (range: 10 days to 3 years).
Conclusion: Abdominal tuberculosis is a disease with an insidious course without disease-specific clinical and 
laboratory signs. When the disease is suspected, laparoscopy or laparotomy could be helpful in diagnosis. Employ-
ing ultrasound and computed tomography signs, abdominal tuberculosis should be included in differential diag-
noses in regions with a high incidence of tuberculosis when there is abdominal pain, weight loss, ascites, history of 
contact with individuals with tuberculosis, and positive tuberculin skin test when patients have not been Bacillus 
Calmette Guerin BCG vaccinated.
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INTRODUCTION
Tuberculosis (TB) is one of the foremost causes of 
infection-related mortality. TB incidence among chil-
dren throughout the world was estimated at 490 000 
(range, 470.000-510.000) in 2011. The total number of 
deaths from TB among human immunodeficiency virus 
HIV-negative children was estimated at 64.000 (range, 
58.000-71.000) in 2011 (1). Abdominal TB is a rare mani-
festation of extrapulmonary TB, and a prevalence of 
around 3% has been noted previously in India (2). In 
a multicenter study from Turkey, among 539 pediatric 

cases with tuberculosis, 23 (4.3%) had abdominal tuber-
culosis (3). It may involve the gastrointestinal tract, peri-
toneum, mesenteric lymph nodes, genitourinary tract 
in the abdomen, or other solid organs (e.g. liver, spleen 
and adrenal glands) (2,4,5). It results from hematog-
enous spread or contagious spread from an abdominal 
focus or mesenteric lymph node (6,7). Diagnosis of TB 
among children poses technical and operational issues, 
more so in the field of abdominal TB, in which the pro-
tean clinical manifestations continue to challenge phy-
sicians in diagnosis and therapy. We aimed to contrib-
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ute to early diagnosis and treatment and thereby to reducing 
morbidity and mortality by assessing, in light of the literature, 
the clinical, laboratory, and radiological findings observed in 
patients diagnosed with abdominal tuberculosis, which is rare 
in childhood.

MATERIALS AND METHODS
Medical records of 35 patients with abdominal tuberculo-
sis who were followed up at the Pediatric Infectious Diseases 
Clinic between January 1987 and August 2012 were reviewed 
retrospectively. Data on age, sex, clinical findings, diagnostic 
procedures, treatment, and clinical course were recorded. All 
other diseases that may cause ascites were excluded.

Diagnosis of abdominal TB was based upon: 1. a positive ac-
id-fast bacilli smear or culture; 2. histopathology showing tu-
bercular granuloma (with or without caseation); 3. radiologic 
features compatible with tuberculosis on ultrasound, or com-
puted tomography (CT) of the abdomen; and 4. patients with a 
high index of clinical suspicion, with negative diagnostic work-
up, but who still showed a good response to a therapeutic trial 
with anti-TB agents (3).

Tuberculin skin tests (TST) were examined 48-72 hours after 
intradermal injection of 5 tuberculin units of purified protein 
derivative. Tests were considered positive if the diameter of 
induration was ≥15 mm in BCG-vaccinated patients, ≥10 mm 
in unvaccinated patients, and ≥5 mm in HIV-positive patients. 
Data are expressed as means ± standard deviations.

RESULTS
Of the 35 patients, 16 were female (45.7%), and 19 (54.3%) were 
male. The age range was 6 months to 16 years, with a mean 
of 9.77±4.36 years. The duration of complaints at the time of 
presentation ranged from 10 days to 3 years (mean: 109 days). 
In 15 cases (42.9%), there was a history of contact with an adult 
with pulmonary tuberculosis. Six patients had never received 
a BCG vaccination, and the vaccination status of 14 patients 
was unknown. The remaining patients had received at least 
one BCG inoculation. Twenty-nine cases were diagnosed with 
tuberculous peritonitis, five cases with intestinal tuberculo-
sis, and one case with pelvic tuberculosis. The most common 
symptoms and signs were ascites, abdominal pain, abdominal 
distention, weight loss, and fever (Table 1).

The mean hemoglobin level of patients was 10.8 g/dL, and the 
mean erythrocyte sedimentation rate (ESR) was 39.7 mm/h 
(range, 3-108). Thirteen cases were anemic (Hb <11 g/dL). 
Positive TST were noted in 14 cases (40%). Of the 12 cases in 
which ascites fluid could be analyzed, increased cellularity with 
lymphocyte predominance was observed in 11 cases, and an 
increase in neutrophils was observed in one case. Acid-fast 
bacilli were demonstrated in the sputum of one patient, in an 
intra-abdominal lymph node of another patient, and in ascites 
fluid of two patients. Mycobacterium tuberculosis was identified 
in the cerebrospinal fluid by polymerase chain reaction (PCR) in 
a patient diagnosed with tuberculous meningitis.

Chest X-rays of 11 patients were consistent with pulmonary 
tuberculosis. Thirty-one patients were assessed by abdominal 
ultrasound, and the most frequent findings were ascites, mes-
enteric lymphadenopathy, hepatic enlargement, splenic en-
largement, and thickening of the intestinal loops (Table 2). The 
most common findings on abdominal computed tomography 
(CT) were ascites, mesenteric lymphadenopathy, mesenteric 
thickening, omental thickening, thickening of the intestinal 
loops, hepatic enlargement, splenic enlargement, intra-ab-
dominal mass, and pelvic mass (Table 3).

Pathological examination of specimens obtained during 
laparotomy (n=19, 54.3%), laparoscopy (n=8, 22.9%) and ul-
trasound-guided fine needle aspiration biopsy (n=4, 11.4%) 
revealed chronic granulomatous inflammation. Four patients 
with negative diagnostic tests and suspicious clinical histories 
were diagnosed with tuberculosis based on their responses to 

Symptom  n %

Ascites  26 74.3

Abdominal pain 22 62.9

Abdominal distention 16 45.7

Weight loss 14 40

Fever 11 31.4

Table 1. Signs and symptoms of the patients at the time of presentation.

 n %

Ascites 10 41.7

Mesenteric lymphadenopathy 7 29.2

Mesenteric thickening 3 12.5

Omental thickening 3 12.5

Thickening of the intestinal loops 3 12.5

Hepatic enlargement 3 12.5

Splenic enlargement 1 4.2

Abdominal mass 1 4.2

Pelvic mass 1 4.2

Table 3. Abdominal computed tomography findings

 n %

Ascites  27 87.1

Mesenteric lymphadenopathy 6 19.4

Hepatic enlargement 5 16.1

Splenic enlargement 5 16.1

Thickening of the intestinal loops 4 12.9

Table 2. Abdominal ultrasound findings
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anti-tuberculosis treatment. Among the six patients who pre-
sented with acute abdomen, three had perforated bowel, two 
had perforated appendicitis, and one had intestinal invagina-
tion. One patient with a perforated bowel developed an en-
terocutaneous fistula during follow-up.

The most common treatment was the combination of isonia-
zid, rifampicin, pirazinamid, and etambutol/streptomycin at 
pediatric doses. The combination treatment was terminated 
after 2 months, followed by maintenance on isoniazid and ri-
fampicin for 10 months. Patients with tuberculous peritonitis 
with ascites were put on methylprednisolone at a dose of 2 
mg/kg/day. The dose was gradually reduced, and the treat-
ment was discontinued at week 6. Treatment was successful 
in all patients. Complications included the development of an 
enterocutaneous fistula in one patient and an ileus in another. 
An HIV-positive patient died of sepsis at 4 months of treatment. 
The mean follow-up period was 22.5 months (3 months to 7 
years). No sequelae were observed during follow-up after treat-
ment.

DISCUSSION
Tuberculosis continues to be a serious public health problem 
in Turkey, particularly for children. The incidence in 2011 was 
24 cases/100 000 individuals (8). The frequency of abdominal 
tuberculosis during childhood increases with deterioration in 
socioeconomic status and with increased frequency of tuber-
culosis associated with HIV infection. Male children were more 
commonly affected than female children in pediatric series 
with tuberculosis and peritoneal tuberculosis from our coun-
try (3,9-11). Furthermore, male gender was predominant in 
reports of extrapulmonary tuberculosis series including adult 
and pediatric cases (12,13). Among 115 children with abdomi-
nal tuberculosis from India and 102 children with extrapulmo-
nary tuberculosis from Greece, most of the cases were males 
(14,15). In this study 19 of 35 patients were male (54.3%).

The infection causing abdominal tuberculosis may be con-
tracted hematogenously or by the ingestion of sputum con-
taining tuberculosis bacilli, the consumption of contaminated 
milk or food products, or by direct spread from neighboring 
structures (16). Peritoneal tuberculosis, with no gastrointestinal 
lesions, is always secondary and results from reactivation of a 
latent peritoneal focus from previous hematogenous spread or 
as a part of active pulmonary tuberculosis with miliary dissemi-
nation. It is usually caused by M. tuberculosis (17). In this study 
twenty-nine cases were diagnosed with tuberculous perito-
nitis, five cases with intestinal tuberculosis, and one case with 
pelvic tuberculosis. Mycobacterium tuberculosis was identified 
in the cerebrospinal fluid by PCR in a patient diagnosed with 
tuberculous meningitis. A primary infection in the lung was 
present in 31.4% of cases.

It can have a varied presentation, frequently mimicking other 
common and rare diseases. The clinician must look for tuber-

culosis, and confirm or exclude this treatable malady in any 
patient who presents with gastrointestinal disease such as 
Crohn’s disease, abdominal lymphoma, and malignancies of 
the abdominal viscera (18). The spectrum of disease in chil-
dren is different from adults, in whom adhesive peritoneal and 
lymph nodal involvement is more common than gastrointesti-
nal disease (19). The clinical presentation of abdominal tuber-
culosis can be acute, chronic or acute on chronic. The duration 
of complaints at the time of presentation mean: 109 days in this 
study. Pain can be either colicky due to luminal compromise, or 
dull and continuous when the mesenteric lymph nodes are in-
volved. The most common symptoms reported in various stud-
ies were fever (73-75%) (20,21), weight loss (46.9-81%) (21,22), 
fatigue (81%) (22), and abdominal pain (51.2-93%) (4,21,23-25). 
In agreement with the literature, the most common symptoms 
among our patients were abdominal pain, abdominal disten-
tion, weight loss, and fever.

When it is not suspected clinically, it is a source of significant 
morbidity and mortality. Culture of acid-fast bacilli or the dem-
onstration of acid-fast bacilli or granulomas of tuberculosis in 
tissues, the detection of radiological findings of tuberculosis, 
and good response to anti-tuberculosis treatment despite 
negative tests, are all diagnostic criteria (26).

Sotoudehmanesh et al. (27) were able to establish diagnosis by 
laparotomy or laparoscopy in 74% of their cases (n=50). In the 
present study, we established the diagnosis by pathological ex-
amination of specimens obtained by laparotomy, laparoscopy, 
or fine-needle aspiration. Acid-fast bacilli were found in ascites 
fluid in two cases and in intra-abdominal lymph node tissue in 
one case. Four cases were diagnosed clinically and by radio-
logical methods.

The invasive nature and expense of laparoscopy (28), the difficul-
ty of demonstrating bacilli in ascites fluid, and the 6-week time 
period necessary for bacilli to grow in culture make diagnosis 
by invasive techniques difficult. For this reason, some research-
ers have recommended keeping tuberculosis in mind when pa-
tients in regions with high incidence of tuberculosis present with 
abdominal pain, weight loss, and ascites (29,30). In such cases, 
long-lasting abdominal symptoms, a history of contact with an 
adult with tuberculosis, the absence of BCG vaccination, a posi-
tive TST, high ESR, ultrasound, and CT findings can collectively in-
form the diagnosis (31). The reported tuberculosis exposure rate 
was 39.8% in a study of pediatric cases with tuberculosis from 
Turkey (3). A study by Tanrikulu and colleagues (31) reported a 
family history of tuberculosis in 13 (62%) of their 21 pediatric pa-
tients with peritoneal tuberculosis. In another study from India, 
the reported rate of tuberculosis exposure was 65.1% (15). In the 
present study, we found contact with an adult with pulmonary 
tuberculosis in 15 cases (42.9%).

A literature search indicated that the incidences of active pul-
monary tuberculosis and of occult infection among abdominal 
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tuberculosis cases were 27.3% and 17%, respectively (32,33). 
This incidence was higher in the present study, with active pul-
monary tuberculosis being found in 31.4% of our cases. This 
indicates that abdominal tuberculosis cannot be ruled out in 
the absence of findings related to pulmonary involvement.

Radiological examinations (chest X-ray, ultrasound, and CT) 
constitute the main diagnostic modalities when abdominal tu-
berculosis is suspected. Khan and coworkers (4) found that the 
most common findings were ascites (79%), lymphadenopathy 
(35%), omental thickening (29%), and thickening of the intes-
tinal loops (25%) in abdominal ultrasound and CT. Active tu-
berculosis on chest X-ray was found in 4.8% of the cases. In the 
present study, 31.4% of patients showed active tuberculosis on 
chest X-ray. The most common findings on abdominal ultra-
sound were ascites (87.1%) and mesenteric lymphadenopathy 
(19.4%).

The presence of acid-fast bacilli in peritoneal fluid with posi-
tive culture has rarely been reported in the literature (29,34-
36). Bölükbaş et al. (37), in a series of 88 cases of abdominal 
tuberculosis, calculated the microbiological diagnostic ratio 
as 11%. Bacilli were present in ascites fluid in two cases in the 
present study and in intra-abdominal lymph nodes in one case, 
although there was no growth in culture. Therefore, the prob-
ability of establishing diagnosis based on microbiological crite-
ria is slim. In 88.6% of the cases in the present study, granulo-
mas could be demonstrated histopathologically, in agreement 
with other literature (4).

Complications of abdominal tuberculosis reported in the litera-
ture have been intestinal perforation and ileus (8%) (31) and 
fistula (3.4%) (37). Among our cases, complications included 
intestinal perforation (8.6%), perforated appendicitis (5.7%), 
and intestinal invagination (2.9%). However, when these cases 
were appropriately treated, no sequelae were observed. One 
complaint at the time of presentation in abdominal tubercu-
losis is acute abdomen. The frequency of this varies between 
7.7-15% (25,31,37,15). The frequency among our patients was 
17.1%. Even though patients usually present with prolonged 
symptoms, it should be noted that patients with abdominal 
tuberculosis can also present with acute abdomen.

Limitations of this study include its retrospective nature and, 
therefore, our inability to employ laboratory techniques across 
all cases. Different forms of abdominal tuberculosis, especially 
in developing countries, may present with non-specific signs. 
This study indicates that morbidity and mortality can be de-
creased by early diagnosis and effective treatment, utilizing im-
aging techniques and invasive methods together when clinical 
signs are suspicious.

Ethics Committee Approval: N/A.

Informed Consent: N/A.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - Ö.K., A.S., M.K.E.; Design - Ö.K., A.S., 
M.K.E.; Supervision - A.S., M.K.E., N.S.; Resource - Ö.K., S.H.T., M.K.E.; Ma-
terials - Ö.K., S.H.T., M.K.E.; Data Collection&/or Processing - Ö.K., S.H.T., 
M.K.E.; Analysis&/orInterpretation - Ö.K., A.S., S.H.T.; Literature Search - 
Ö.K., S.H.T., M.K.E.; Writing - Ö.K., A.S., S.H.T., M.K.E.; Critical Reviews - A.S., 
N.S., T.S., A.Ç., E.Y., M.U..

Conflict of Interest: No conflict of interest was declared by the au-
thors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES
1. h t t p : / / a p p s . w h o. i n t / i r i s / b i t s t re a m / 1 0 6 6 5 / 7 5 9 3 8 / 1 / 

9789241564502_eng.pdf (24 May 2013, date last accessed).
2. Sharma SK, Mohan A. Extrapulmonary tuberculosis. Indian J Med 

Res 2004; 120: 316-53.
3. Pekcan S, Tana Aslan A, Kiper N, et al. Multicentric analysis of child-

hood tuberculosis in Turkey. Turk J Pediatr 2013; 55: 121-9.
4. Khan R, Abid S, Jafri W, Abbas Z, Hameed K, Ahmad Z. Diagnostic 

dilemma of abdominal tuberculosis in non-HIV patients: an ongoing 
challenge for physicians. World J Gastroenterol 2006; 12: 6371-5.

5. Golden MP, Vikram HR. Extrapulmonary tuberculosis: an overview. 
Am Fam Physician 2005; 72: 1761-8.

6. Sanai FM, Bzeizi KI. Systematic review: tuberculous peritonitis-
-presenting features, diagnostic strategies and treatment. Ali-
ment Pharmacol Ther 2005; 22: 685-700. [CrossRef]

7. Cruz AT, Starke JR. Clinical manifestations of tuberculosis in chil-
dren. Paediatr Respir Rev 2007; 8: 107-17. [CrossRef]

8. http://www.who.int/tb/publications/global_report/gtbr12_an-
nex4.pdf (24 May 2013, date last accessed).

9. Gulec SG, Telhan L, Koçkaya T, Erdem E, Bayraktar B, Palanduz A. 
Description of pediatric tuberculosis evaluated in a referral center 
in Istanbul Turkey. Yonsei Med J 2012; 53: 1176-82.

10. Dinler G, Sensoy G, Helek D, Kalayci AG. Tuberculous peritonitis 
in children: report of nine patients and review of the literature. 
World J Gastroenterol 2008; 14: 7235-9. [CrossRef]

11. Gürkan F, Ozateş M, Boşnak M, et al. Tuberculous peritonitis in 11 
children: clinical features and diagnostic approach. Pediatr Int 
1999; 41: 510-3. [CrossRef]

12. Ilgazli A, Boyaci H, Basyigit I, Yildiz F. Extrapulmonary tuberculosis: 
clinical and epidemiologic spectrum of 636 cases. Arch Med Res 
2004; 35: 435-41. [CrossRef]

13. Gunal S, Yang Z, Agarwal M, Koroglu M, Arıcı ZK, Durmaz R. De-
mographic and microbial characteristics of extrapulmonary tu-
berculosis cases diagnosed in Malatya, Turkey, 2001-2007. BMC 
Public Health 2011; 11: 154. [CrossRef]

14. Maltezou HC, Spyridis P, Kafetzis DA. Extra-pulmonary tuberculo-
sis in children. Arch Dis Child 2000; 83: 342-6. [CrossRef]

15. Basu S, Ganguly S, Chandra PK, Basu S. Clinical profile and out-
come of abdominal tuberculosis in Indian children. Singapore 
Med J 2007; 48: 900-5.

16. Horvath KD, Whelan RL. Intestinal tuberculosis: return of an old 
disease. Am J Gastroenterol 1998; 93: 692-6. [CrossRef]

17. Reuter H, Wood R, Schaaf HS, Donald PR. Overview of extrapul-
monary tuberculosis in adults and children. In Schaaff HS, Zumla 
A. Tuberculosis, A Comprehensive Clinical Reference. Saunders: 
Elsevier, 2009: 377–90.

18. Aston NO. Abdominal tuberculosis. World J Surg 1997; 21: 492-9. 
[CrossRef]

131

O
ri

gi
na

l A
rt

ic
le

Kılıç et al. Abdominal tuberculosis in childrenTurk J Gastroenterol 2015; 26: 128-32

http://dx.doi.org/10.1111/j.1365-2036.2005.02645.x
http://dx.doi.org/10.1016/j.prrv.2007.04.008
http://dx.doi.org/10.3349/ymj.2012.53.6.1176
http://dx.doi.org/10.3748/wjg.14.7235
http://dx.doi.org/10.1046/j.1442-200x.1999.01114.x
http://dx.doi.org/10.1016/j.arcmed.2004.05.008
http://dx.doi.org/10.1186/1471-2458-11-154
http://dx.doi.org/10.1111/j.1572-0241.1998.207_a.x
http://dx.doi.org/10.1007/PL00012275


19. Ozbey H, Tireli GA, Salman T. Abdominal tuberculosis in children. 
Eur J Pediatr Surg 2003; 13: 116-9. [CrossRef]

20. Muneef MA, Memish Z, Mahmoud SA, Sadoon SA, Bannatyne R, 
Khan Y. Tuberculosis in the belly: a review of forty-six cases involv-
ing the gastrointestinal tract and peritoneum. Scand J Gastroen-
terol 2001; 36: 528-32. [CrossRef]

21. Shah I, Uppuluri R. Clinical profile of abdominal tuberculosis in 
children. Indian J Med Sci 2010; 64: 204-9. [CrossRef]

22. Uzunkoy A, Harma M, Harma M. Diagnosis of abdominal tubercu-
losis: experience from 11 cases and review of the literature. World 
J Gastroenterol 2004; 10: 3647-9.

23. Uygur-Bayramicli O, Dabak G, Dabak R. A clinical dilemma: ab-
dominal tuberculosis. World J Gastroenterol 2003; 9: 1098-101.

24. Hu ML, Lee CH, Kuo CM, et al. Abdominal tuberculosis: analysis of 
clinical features and outcome of adult patients in southern Tai-
wan. Chang Gung Med J 2009; 32: 509-16.

25. Tinsa F, Essaddam L, Fitouri Z, et al. Abdominal tuberculosis in 
children. J Pediatr Gastroenterol Nutr 2010; 50: 634-8. [CrossRef]

26. Centers for Disease Control (CDC). Update: tuberculosis elimina-
tion--United States. MMWR Morb Mortal Wkly Rep 1990; 39: 153-6.

27. Sotoudehmanesh R, Shirazian N, Asgari AA, Malekzadeh R. Tuber-
culous peritonitis in an endemic area. Dig Liver Dis 2003; 35: 37-
40. [CrossRef]

28. Martin JR, Whitted R, Latchaw GA, Yebara S. Complications of op-
erative and diagnostic laparoscopy: a retrospective study. Obstet 
Gynecol 2001; 97: S20. [CrossRef]

29. Wittman DH. Classification systems for peritonitis. In: Wittman 
DH, ed. Intra-abdominal Infections: Pathophysiology and Treat-
ment. New York: Marcel Dekker; 1991; 43-4.

30. Crofton SJ, Horne N, Miller F, eds. Clinical Tuberculosis. London: 
Macmillan; 1992.

31. Tanrikulu AC, Aldemir M, Gurkan F, Suner A, Dagli CE, Ece A. Clini-
cal review of tuberculous peritonitis in 39 patients in Diyarbakir, 
Turkey. J Gastroenterol Hepatol 2005; 20: 906-9. [CrossRef]

32. Marshall JB. Tuberculosis of the gastrointestinal tract and perito-
neum. Am J Gastroenterol 1993; 88: 989-99.

33. Khan MR, Khan IR, Pal KM. Diagnostic issues in abdominal tuber-
culosis. J Pak Med Assoc 2001; 51: 138-42.

34. Verspyck E, Struder C, Wendum D, Bourgeois D, Lariven S, Mar-
peau L. Peritoneal tuberculosis. Ann Chir1997; 51: 375-8.

35. Karney WW, O’Donoghue JM, Ostrow JH, Holmes KK, Beaty HN. 
The spectrum of tuberculous peritonitis. Chest 1977; 72: 310-5. 
[CrossRef]

36. Bilgin T, Karabay A, Dolar E, Develioğlu OH. Peritoneal tubercu-
losis with pelvic abdominal mass, ascites and elevated CA 125 
mimicking advanced ovarian carcinoma: a series of 10 cases. Int J 
Gynecol Cancer 2001; 11: 290-4. [CrossRef]

37. Bolukbas C, Bolukbas FF, Kendir T, et al. Clinical presentation of 
abdominal tuberculosis in HIV seronegative adults. BMC Gastro-
enterol 2005; 5: 21. [CrossRef]

132

O
ri

gi
na

l A
rt

ic
le

Kılıç et al. Abdominal tuberculosis in children Turk J Gastroenterol 2015; 26: 128-32

http://dx.doi.org/10.1055/s-2003-39588
http://dx.doi.org/10.1080/00365520117945
http://dx.doi.org/10.4103/0019-5359.98935
http://dx.doi.org/10.1016/S1590-8658(02)00010-5
http://www.ncbi.nlm.nih.gov/pubmed/?term=Centers%20for%20Disease%20Control%20(CDC)%5BCorporate%20Author%5D
http://dx.doi.org/10.1016/S0029-7844(01)01176-0
http://dx.doi.org/10.1016/S0029-7844(01)01176-0
http://dx.doi.org/10.1111/j.1440-1746.2005.03778.x
http://dx.doi.org/10.1046/j.1525-1438.2001.011004290.x
http://dx.doi.org/10.1186/1471-230X-5-21

