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The effect of hepatotropic virus (HBV-HCV)
infections on tuberculin skin test in patients with
cirrhosis
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Background/aims: To optimize the detection of infected persons and to treat latent tuberculosis infection are essential in patients
taking part in a liver transplantation program. The tuberculin skin test is currently used to detect Mycobacterium tuberculosis infection and has widespread usage. This study aimed to evaluate the effect of hepatitis B and C viruses on tuberculin skin test results in patients taking part in the liver transplantation program in our center. Material and Methods: A total of 90 cirrhosis patients who participated in the liver transplantation program between January 2004 and February 2005 were included in this study.
None of the patients displayed signs of active tuberculosis during the follow-up. Results: The mean indurations of the tuberculin
skin test were found to be 14.7±6.9 mm in patients with a viral etiology and 6.1±5.4 mm in those with a non-viral etiology. The tuberculin skin test findings were significantly higher in end-stage liver disease caused by viruses than those with a non-viral etiology
(p<0.05). The mean induration of the tuberculin skin test in Child B patients was found to be 7.15±6.4 mm, while in Child C patients it was 12.64±7.5 mm. In Child C patients, the tuberculin skin test scores were significantly higher than in Child B patients
(p<0.05). Conclusions: These observations show the need for new methods to detect latent Mycobacterium tuberculosis infection in
liver transplant candidates. Further research is needed to understand the reasons for the higher tuberculin skin test results with a
viral etiology and in Child C patients.
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Siroz hastalar›nda hepatotropik virüs (HBV-HCV) infeksiyonlar›n›n
tüberkülin deri testi üzerine etkisi
Amaç: Karaci¤er transplantasyon program›na baﬂvuran hastalarda latent tüberküloz enfeksiyonunu tedavi etmek ve enfekte kiﬂileri saptamak önem arzetmektedir. Yayg›n bir kullan›ma sahip olan tüberkülin deri testi Mycobacterium tuberculosis enfeksiyonunu saptamada kullan›l›r. Bu çal›ﬂman›n amac› merkezimizde karaci¤er transplantasyon program›nda olan hastalarda hepatit B
ve C virüslerinin tüberkülin deri testi sonuçlar›na etkisini de¤erlendirmektir. Yöntem ve Gereç: Çal›ﬂmaya Ocak 2004 ve ﬁubat
2005 aras›nda karaci¤er transplantasyon program›na al›nan 90 siroz hastas› dahil edilmiﬂtir. Takipleri boyunca hastalar aktif tüberküloz bulgusu göstermemiﬂlerdir. Bulgular: Tüberkülin deri testi endurasyonu viral etyolojiye ba¤l› siroz hastalar›nda ortalama 14.7±6.9 mm, viral olmayan nedenlere ba¤l› siroz hastalar›nda ise 6.1±5.4 mm saptanm›ﬂt›r. Tüberkülin deri testi sonuçlar›
viral nedenli siroz hastalar›nda, viral olmayan nedenlere ba¤l› siroz hastalar›na göre anlaml› yüksek bulunmuﬂtur (P<0.05). Ortalama tüberkülin deri testi endurasyonu Child B hastalarda 7.15±6.4 mm, Child C hastalarda 12.64±7.5 mm olarak saptanm›ﬂt›r. Child C hastalarda Child B hastalara gore tüberkülin deri testi anlaml› yüksek bulunmuﬂtur (P<0.05). Sonuç: Bu bulgular
karaci¤er transplantasyon adaylar›nda latent Mycobacterium tuberculosis enfeksiyonunu saptamak için yeni yöntemlere gereksinim oldu¤unu göstermektedir. Viral etyolojiye ba¤l› hastalarda ve Child C hastalar›nda yüksek tüberkülin deri testi sonuçlar›n›n
nedenlerini anlamak için ileri çal›ﬂmalara gerek vard›r.
Anahtar kelimeler: Tüberkülin deri testi, PPD, karaci¤er, hepatotropik virüsler, karaci¤er transplantasyon al›c›lar›
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Viral effect on TST in cirrhosis

INTRODUCTION
The immune system is depressed in chronic liver
disease (1-4). As a result, infection in these patients, especially tuberculosis (TB), is an important
problem in areas where TB is endemic. The TB notification rate is 25 cases / 100,000 population / year in Turkey (5). The frequency of TB in liver
transplant recipients ranges from 0.9-2.3% in Europe and the United States (6). The absence of TB
infection in a high-risk population, especially patients in a liver transplantation program, is crucial,
and in this group, early diagnosis of TB is essential. The guidelines of the American Society of
Transplantation advise that all candidates for organ transplantation should undergo tuberculin
skin test (TST) regardless of Bacillus CalmetteGuérin (BCG) vaccination status (7).
Hepatitis B virus (HBV) infection is one of the
most common causes of liver disease. It is known
that antigen-specific cytotoxic lymphocytes and Thelper cell responses are responsible for the elimination or the control of HBV infection (8,9). Virusspecific CD4 –CD8 T lymphocytes and the liver
are responsible in hepatitis C virus (HCV) infection for immune system response (10-13). A wide
range of clinical manifestations are associated
with HCV. It can cause various immune-mediated
disorders. However, the precise effect of HCV infection on the host’s immune system has not been
well-described.
The TST, which measures the in vivo cellular immune response to Mycobacterium tuberculosis purified protein derivative (PPD), is currently used
to detect M. tuberculosis infection in humans. The
cellular mechanisms responsible for PPD reactivity are related mainly to previously sensitized
CD4 (+) T cells, which are attracted to the skin
test site (14).
It is important to evaluate the TST, to optimize
the detection of infected persons and to treat latent tuberculosis infection (LTBI) in the cirrhosis
population awaiting organ transplantation. TST is
currently the only widely used method for identifying LTBI. Studies have implicated that there were no significant differences between the percentages of TB in TST-positive and -negative patients
and that TST could be an imperfect LTBI identifier in transplant candidates (15-18). False-negative results, mainly due to immunosuppression,
preclude the treatment of truly infected persons,
and the treatment of individuals with false-positive results, often due to M. bovis BCG vaccination,

reduces the cost-effectiveness of preventive interventions. The immunosuppression setting is suspected of enhancing the anergy rate in cirrhotic
patients.
The aim of this study was to evaluate the effect of
viral hepatitides on the host response to TST results and to evaluate the value of TST as a screening method for detection of latent M. tuberculosis
infection in patients with cirrhosis who are in a liver transplantation program in a TB-endemic area.
MATERIALS AND METHODS
Study Population
A total of 90 cirrhosis patients who took part in
the liver transplantation program in Baﬂkent University Medical Center between January 2004 and
February 2005 were included in this study and followed up until November 2008. These patients were classified into two groups. The first group included those with a viral etiology caused by hepatitis
B (n=30), hepatitis C (n=9), hepatitis B+C (n=3),
and hepatitis B+D (n=2). The second group included patients with a non-viral etiology: cryptogenic
(n=17), alcohol (n=10), sclerosing cholangitis
(n=3), autoimmune hepatitis (n=2), Wilson's disease (n=6), Wilson's disease + Alcohol (n=1), oxalosis (n=1), primary biliary cirrhosis (n=2), biliary
atresia (n=1), Caroli disease (n=1), Budd-Chiari
syndrome (n=1), and alpha-1 antitrypsin deficiency (n=1). All the patients' Child scores were calculated and the following parameters considered:
albumin, bilirubin, prothrombin time, encephalopathy, and assit. The study protocol was approved
by the ethical committee for clinical trials in Baﬂkent University.
TST Method
Patients with end-stage liver disease undergoing
evaluation for liver transplant candidacy at Baﬂkent University Medical Center routinely received
TST as part of the pre-transplantation work-up.
The TST was administered via the Mantoux method, made on the volar side of the forearm, and 72
hours after intradermal challenge, the injection site was examined and documented by infection control practitioners.
Tuberculosis Screening
All patients were monitored for previous TB history and TB contact and examined by means of a
chest X-ray, serum C-reactive protein (CRP) and
sedimentation rate. None of the patients included
were found to have active TB.
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Statistical Analysis

DISCUSSION

Statistical analysis was performed with SPSS version 13.0 for Windows. The differences between the
continuous variables were expressed as mean±SD.
Comparisons between continuous variables were
performed with a non-parametric Mann–Whitney
U test, whereas a chi-square test was performed
for the comparison of the proportions of each categorical variable between the patients and controls.
A probability value <0.05 was considered significant.

The salient findings of the present study are: iTST findings were significantly higher in end-stage liver disease caused by viruses than that with a
non-viral etiology, and ii- TST scores were significantly higher in Child C patients than in Child B
patients.

RESULTS
Ninety subjects were included in the analysis (67
males, 23 females; age range: 3-81 years; mean:
38.27±17.3 years). None of the patients displayed
signs of active TB during the follow-up. Thirty-six
patients underwent transplantation, and 8 of these patients died after transplantation follow-up.
The mean age of the 43 (47%) patients with a viral
etiology was 44.4±11.8 years, while that of the 47
(53%) patients with a non-viral etiology was
32.5±19.6 years. Of those with a viral etiology,
there were 19 Child B and 24 Child C patients.
Those with a non-viral etiology included 20 Child
B and 27 Child C patients. The mean indurations
of the TST were found to be 14.7±6.9 mm in the
first group with a viral etiology and 6.1±5.4 mm in
the second group with a non-viral etiology. The
TST findings were significantly higher in end-stage liver disease caused by viruses than in those
with a non-viral etiology (p<0.05).
There were 39 Child B and 51 Child C patients.
The mean TST induration was found to be
7.15±6.4 mm in Child B patients and 12.64±7.5
mm in Child C patients, and the difference in
PPD scores between the groups was statistically
significant (p<0.05).
A comparison of end-stage liver disease patients’
TST scores with Child scores caused by viral and
non-viral etiology can be seen in Table 1.

Table 1. PPD results in viral and non-viral groups
according to Child scores. Values are expressed as
mean±SD.
Viral
Non-Viral
P

Child B

Child C

10.05±6.8 mm*

18.45±4.41 mm*

4.4±4.69 mm
p<0.05

*p<0.05 compared to non-viral PPD results.
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7.4±5.68 mm
p<0.05

Patients with cirrhosis of the liver have an impaired immune response. They have an increased incidence of infection (2,3,4,19). These patients have
a reduced response to delayed-type hypersensitivity skin tests compared with age-matched controls (1,20). The reasons for impaired immune response are not well known. Respectively, immune
suppression in chronic liver disease was associated with the soluble form of intercellular adhesion
molecule-1 (sICAM-1) and alkaline phosphatase
levels (20). In clinical observations, HCV infections were associated with low interleukin (IL)-2
and high IL-10 production (21-23), whereas IL-2
promotes Th1 cell proliferation and is required for
sustained CD8+ T cell responses (24). IL-10 acts
as a general suppressor of inflammatory responses
and induces an anergic state in Th1 and Th2 cells
(25). IL-10 is increased in the CD4+ lymphocytes
of HBV chronically infected patients. An altered
Th cell costimulation and a predominantly inhibitory environment have been demonstrated in
chronic hepatitis B infection (26). Patients with liver cirrhosis often failed to respond to vaccinations such as HBV vaccine (27). With this immune
suppression setting in cirrhosis, especially of a viral etiology, higher anergy rates are expected, but
this was not observed in this study.
Contrary to expectations, the TST values in our
study were found to be higher in cirrhosis with a viral etiology than in that with a non-viral etiology.
Larke et al. (28) found that a significantly greater
proportion (76.2%) of HBsAg-positive patients were
PPD-reactive in comparison to those who were positive for anti-HBs (67.2%) or who had no HBV
markers (43.2%). The inverse association of HBeAg
and PPD reactivity was confirmed across all age
groups in both BCG-vaccinated and non-vaccinated
groups (29). In light of these studies, we may speculate that viral antigens and viral load may influence TST results. Every country has its own virological and environmental characteristics, and HBV
behavior can show differences according to the studied population. As HBeAg-negative patients represent the majority of HBV-positive patients with
chronic liver disease in Turkey, this can partly exp-
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lain the higher TST values in viral cirrhotic patients. Our results showed that TST is not a reliable
method to detect latent TB in cirrhosis patients
caused by HBV and HCV. In addition, TST values
were found to be higher in Child C liver cirrhosis
than in Child B liver cirrhosis. These observations
show the need for new methods to detect latent M.
tuberculosis infection in patients with cirrhosis. Interferon-γ (IFN-γ) release assay tests may allow
specific and sensitive diagnosis of M. tuberculosis
infection (30-32). However, there are limited data
comparing TST and IFN-γ release assay tests in liver transplant candidates (7,33). Further researches may investigate IFN-γ release assay and its relation with viral etiology in cirrhotic patients.
Limitations existed in our study. Age and BCG
vaccination status can affect TST results. Our pa-

tient population included all age groups. In Turkey, BCG vaccination has been included in the national immunization program for newborn children since 1953. Some of the patients included in
this study were born before routine TB vaccination. We did not evaluate age and BCG vaccination
status. Secondly, we did not present the information about the viral profiles - genotype, viral load
and past treatments.
In conclusion, these results indicated that TST is
not reliable in detecting LTBI in chronic liver disease. To understand the reasons for the higher
TST results of a viral etiology and Child C cirrhosis patients requires further research. In liver
transplant candidates, new methods should be
performed for the detection of latent M. tuberculosis infection.

REFERENCES
1. Schirren CA, Jung MC, Zachoval R, et al. Analysis of T cell
activation pathways in patients with liver cirrhosis, impaired delayed hypersensitivity and other T cell-dependent
functions. Clin Exp Immunol 1997; 108: 144-50.
2. Pieroni RE. Delayed hypersensitivity in alcoholic cirrhosis.
Am J Dig Dis 1972; 17: 77-8.
3. Caly WR, Strauss E. A prospective study of bacterial infections in patients with cirrhosis. J Hepatol 1993; 18: 353-8.
4. Gomez F, Ruiz P, Schreiber AD. Impaired function of macrophage Fc gamma receptors and bacterial infection in alcoholic cirrhosis. N Engl J Med 1994; 331: 1122-8.
5. World Health Organization’s internet site, country profiles
on tuberculosis; 2007.
6.

Singh N, Paterson DL. Mycobacterium tuberculosis infection in solid-organ recipients. Impact and implication for
management. Clin Infect Dis 1998; 27: 1266.

7. Manuel O, Humara A, Preiksaitis J, et al. Comparison of
quantiferon-TB gold with tuberculin skin test for detecting
latent tuberculosis infection prior to liver transplantation.
Am J Transplant 2007; 7: 2797-801.
8. Chisari FV, Ferrari C. Hepatitis B virus immunopathogenesis. Annu Rev Immunol 1995; 13: 29-60.
9. Michel M-L, Pol S, Brechot C, Tiollais P. Immunotherapy
of chronic hepatitis B by anti HBV vaccine: from present to
future. Vaccine 2001; 19: 2395-9.
10. Ward S, Lauer G, Isba R, et al. Cellular immune responses
against hepatitis C virus: the evidence base 2002. Clin Exp
Immunol 2002; 128: 195-203.
11. Gerlach JT, Diepolder HM, Jung MC, et al. Recurrence of
hepatitis C virus after loss of virus specific CD4(+) T-cell
response in acute hepatitis C. Gastroenterology 1999; 117:
933-41.
12. Diepolder HM, Zachoval R, Hoffman RM, et al. Possible
mechanism involving T-lymphocyte response to nonstructural protein 3 in viral clearance in acute hepatitis C virus
infection. Lancet 1995; 346: 1006-7.
13. Eckels DD, Wang H, Bian TH, et al. Immunobiology of hepatitis C virus (HCV) infection: the role of CD4 T cells in
HCV infection. Immunol Rev 2000; 174: 90-7.

14. Pais TF, Silva RA, Smedegaard B, et al. Analysis of Tcells
recruited during delayed-type hypersensitivity to purified
protein derivative (PPD) versus challenge with tuberculosis infection. Immunology 1998; 95: 69-75.
15. Meyers BR, Halpern M, Sheiner P, et al. Tuberculosis in liver transplant patients. Transplantation 1994; 58: 301.
16. Singh N, Paterson DL. Mycobacterium tuberculosis infection in solid organ transplant recipients: impact and implications for management. Clin Infect Dis 1998; 27: 1266.
17. Aguado JM, Herrero JA, Gavalda J, et al. Clinical presentation and outcome of tuberculosis in kidney, liver and heart transplant recipients in Spain. Transplantation 1997;
63: 1278.
18. Benito N, Sued O, Moreno A, et al. Diagnosis and treatment of latent tuberculosis infection in liver transplant recipients in an endemic area. Transplantation 2002; 74:
1381-6.
19. Juszczyk J, Baralkiewiez G, Bereszynska I, Adamek J. Use
of the multitest-CMI in the evaluation of cutaneous delayed hypersensitivity reaction to antigens in patients with
chronic diseases of the liver. Przegl Epidemiol 1990; 44:
285-92.
20. Pirisi M, Vitulli D, Falleti E, et al. Increased soluble ICAM1 concentration and impaired delayed-type hypersensitivity skin tests in patients with chronic liver disease. J Clin
Pathol 1997; 50: 50-3.
21. Eckels DD, Tabatabai N, Bian TH, et al. In vitro human
Th-cell responses to a recombinant hepatitis C virus antigen: failure in IL-2 production despite proliferation. Hum
Immunol 1999; 60: 187-99.
22. Woitas RP, Lechmann M, Jung G, et al. CD30 induction
and cytokine profiles in hepatitis C virus core-specific peripheral blood T lymphocytes. J Immunol 1997; 159: 10128.
23. Ulsenheimer A, Gerlach JT, Gruener NH, et al. Detection
of functionally altered hepatitis C virus-specific CD4 T
cells in acute and chronic hepatitis C. Hepatology 2003; 37:
1189-98.
24. D’Souza WN, Lefrancois L. IL-2 is not required for the initiation of CD8 T cell cycling but sustains expansion. J Immunol 2003; 171: 5727-35.

237

ÇEL‹KB‹LEK et al.

25. Groux H, Bigler M, de Vries JE, Roncarolo MG. Interleukin-10 induces a long-term antigen-specific anergic state in
human CD4+ T cell. J Exp Med 1996; 184: 19-29.
26. Barboza L, Salmen S, Peterson D, et al. Altered T cell costimulation during chronic hepatitis B infection. Cell Immunol 2009; 257: 61-8.
27. Degos F, Duhamel G, Brechot C, et al. Hepatitis B vaccination in chronic alcoholics. J Hepatol 1986; 2: 402-9.
28. Larke RP, Harley DD, Enarson DA. Relationship between
tuberculin reactivity and hepatitis B virus infection in the
Northwest Territories. Arctic Med Res. 1991; Suppl: 371-3.
29. McGlynn KA, Lustbader ED, London WT, et al. Hepatitis
B virus replication and tuberculin reactivity: studies in
Alaska. Am J Epidemiol 1987; 126(1): 38-43.

238

30. Kobashi Y, Shimizu H, Mouri K, et al. Clinical evaluation
of QuantiFERON TB-2G test in patients with healed pulmonary tuberculosis. J Infect Chemother 2009; 15: 288-92.
31. Gallant CJ, Cobat A, Simkin L, et al. Tuberculin skin test
and in-vitro assays provide complementary measures of
anti-mycobacterial immunity in children and adolescents.
Chest 2010; 137: 1071-7.
32. Chou CH, Huang YT, Hsu HL, et al. Rapid identification of
the Mycobacterium tuberculosis complex by an enzyme-linked immunosorbent assay. Int J Tuberc Lung Dis 2009; 13:
996-1001.
33. Richeldi L, Losi M, D’Amico R, et al. Performance of tests
for latent tuberculosis in different groups of immunocompromised patients. Chest 2009; 136: 198-204.

