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Purpose: The aim of this study was to elucidate the effects of immunocompromis-
ing comorbidities on treatment response and adverse reactions in older tuberculo-
sis (TB) patients. Materials and Methods: The medical records of 182 patients
older than 65 years with proven TB by positive culture of Mycobacterium tubercu-
losis and with available drug susceptibility tests were reviewed retrospectively.
These patients were subsequently assigned to either the comorbidity group (n=78)
or non-comorbidity group (n=104) depending on whether they had immunocom-
promising comorbidities. Results: The mean durations of treatment were 9.9+3.3
months in the comorbidity group and 9.3+3.2 months in the non-comorbidity
group (p=0.21). M. tuberculosis culture results converted to negative in most pa-
tients with available follow-up cultures at two months after treatment. The suc-
cessful treatment rates were 94.9% and 98.9% in the comorbidity and non-comor-
bidity groups, respectively (p=0.30). The most common side effects of anti-TB
treatment were skin rash/pruritus (13% in the comorbidity group vs. 11% in the
non-comorbidity group, p=0.79), gastro-intestinal problems (14% vs. 9%, p=0.25)
and hepatotoxicity (14% vs. 7%, p=0.09). Conclusion: The present study shows
that the successful treatment rate for TB is high and that immunocompromising
comorbidities have no effect on the response to treatment and adverse effects in
older TB patients.

Key Words: Tuberculosis, aged, comorbidity

INTRODUCTION

Tuberculosis (TB) is a major cause of illness and death worldwide, especially in de-
veloping countries. Even in developed countries where the overall incidence of TB
is lower, pulmonary TB remains a public health concern among the elderly.! Most
people (-90%) infected by the tubercle bacillus do not develop disease throughout
their lifetime. However, alterations in the immune system, such as in co-infection
with HIV or diabetes, increases the risk of developing active disease considerably.?
The cell-mediated immune response is a major immunoprotective mechanism
against TB, and patients with comorbidities, which may impair cell-mediated im-
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munity, are at increased risk for developing TB.> Common
immunocompromising conditions include HIV/AIDS, old
age, malignancy, immunosuppressive therapy (glucocorti-
costeroids, chemotherapy, etc.), diabetes mellitus, end-stage
renal disease requiring dialysis, malnutrition and liver cir-
rhosis.*!* Old age is an important risk factor for TB, and the
prevalence of comorbidities that can impair the cell-mediat-
ed immune response is much greater in the elderly.'” With a
decreasing birth rate and increasing life expectancy, the
global population is ageing, and TB in the elderly is becom-
ing clinically important worldwide. However, whether the
presence of comorbidities in the elderly affects treatment
outcomes from anti-TB therapy has not been evaluated.
The aim of this study was to investigate the effects of im-
munocompromising comorbidities on treatment responses
and adverse reactions in TB patients older than 65 years.

MATERIALS AND METHODS

Patients
A total of 321 patients older than 65 years were diagnosed
with TB by positive culture of Mycobacterium tuberculosis
from January 2003 to December 2008 at a tertiary care hos-
pital in South Korea. The medical records of 247 of these
patients with available drug susceptibility tests were re-
viewed retrospectively. Only pulmonary TB patients were
included, and cases of miliary TB (n=4) or extrapulmonary
TB (n=32) were excluded from this study. Twenty-four
drug-resistant TB cases, including 12 patients with multi-
drug-resistant TB and five patients previously diagnosed
with TB at other hospitals, were excluded as well to avoid
bias. Finally, 182 older patients who met the above criteria
were eligible for inclusion in the analysis. These patients
were subsequently assigned into either the comorbidity
group (n=78) or non-comorbidity group (n=104) depending
on whether they had immunocompromising comorbidities.
The demographic characteristics, presenting symptoms,
laboratory results, radiological findings, microbiological
study results, adverse reactions to anti-TB treatment and
treatment outcomes were recorded from the medical records.

Definition of comorbidities

The comorbidities leading to an immunocompromised sta-
tus in the participants included diabetes mellitus, end-stage
renal disease requiring dialysis, chronic hepatitis B or C, liv-
er cirrhosis, malignancy, immunosuppressive therapy (e.g.,

steroid therapy, chemotherapy), malnutrition, and HIV in-
fection including HIV infection, advanced HIV disease and
AIDS. We included patients who were diagnosed with ma-
lignancy or who had undergone cancer treatment or immu-
nosuppressive therapy within 6 months of initiation of anti-
TB drugs. Malnutrition was defined if more than three of
the following criteria were present: serum albumin concen-
tration <3.0 g/dL (reference range: 3.3-5.2 g/dL), absolute
lymphocyte count <1.5x10%/uL (0.8-4.4x10%/uL), choles-
terol concentration <3.0 mmol/L (3.0-5.2 mmol/L), and
body mass index <18 kg/m?.

Treatment responses and adverse effects

Treatment responses were evaluated by examining the cul-
ture conversion rate at two months after treatment, treat-
ment duration and treatment outcome. To evaluate treat-
ment duration and outcome, we included only 148 patients
(59 patients in the comorbidity group and 89 in the non-co-
morbidity group) after excluding those who transferred to
another institution, did not complete the follow-up, or died
from other causes. Treatment outcome was analysed based
on the World Health Organization and International Union
Against Tuberculosis and Lung Disease recommendations.'¢
We modified the categories (cured, treatment completed,
death, treatment failure, and treatment interrupted) and re-
classified them as either “successful treatment” (cured and
completed) or “unsuccessful treatment” (death, failure, and
interrupted).

The observed treatment-related adverse reactions includ-
ed hepatotoxicity, skin rash/pruritus, cytopenia, ocular tox-
icity, general weakness, and gastrointestinal problems in-
cluding nausea, vomiting and anorexia. Hepatotoxicity was
diagnosed when there was an increase in serum alanine
aminotransferase or aspartate aminotransferase that was
greater than three times the upper limit of the normal or for
total bilirubin greater than two times the upper limit of the
normal."”

Ethics statement

The study was approved by the institutional review board
of Seoul National University Hospital (IRB No. 0906-043-
283) and was conducted in accordance with the Declaration
of Helsinki. Patient consent was not required because this
study was performed retrospectively.

Statistics
Statistical analysis was performed using the software pack-
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age SPSS® (Version 12.0, Chicago, IL, USA). The )? test or
Fisher’s exact test (if the expected number was <5 in at
least one cell) was used to compare categorical variables,
and a t test was used to compare continuous variables. Sta-
tistical significance was considered if p<0.05.

RESULTS

Demographics and comorbidities

A total of 182 patients who satisfied the inclusion criteria
were included in the study; 78 patients were allocated to the
comorbidity group and 104 to the non-comorbidity group.
The baseline clinical characteristics and laboratory findings
of the study population are summarized in Table 1. The me-
dian ages of the groups were 71 yr (range: 65-90 yr) and 72
yr (range: 65-87 yr), respectively. The comorbidity group
showed a significant male predominance (p<0.01). Thirty-
nine patients had a previous history of TB (30% vs. 15%,
p=0.02).

In the comorbidity group, 45 patients had diabetes melli-
tus, 25 patients had malignancies that were detected the first
in life time. The detected malignancies were solid tumors,
including eight advanced gastric cancers, four lung cancers,
two hepatocellular cancers, two colorectal cancers, two hy-
popharyngeal cancers, and seven other cancers. Additional-
ly, 45% of 25 patients were found to have stage I/II disease,
35% were stage III and 20% were stage IV cancer. Eight pa-
tients were treated with surgery, nine were treated with sur-
gery and chemotherapy or radiation, four were treated with
radiation therapy, two were treated with chemotherapy and
two had no treatment. Seventeen patients experienced mal-

nutrition and 16 patients were receiving immunosuppressive
therapy (e.g., corticosteroids, chemotherapy). Two patients
had chronic hepatitis B; the durations of HBV infection
were 6 and 15 years, respectively. One patient had chronic
hepatitis C for more than 10 years. One patient put of three
liver cirrhosis cases had chronic hepatitis C. The last two
had alcoholic liver cirrhosis. Two patients had end-stage re-
nal disease requiring dialysis. None of the patients had HIV
infection. Twenty-eight of 77 patients had more two comor-
bidities.

Clinical and radiographic characteristics of TB patients
with comorbidities

The clinical presentations were similar in both groups ex-
cept for more frequent febrile sense (36% vs. 21%, p=0.03)
and general weakness (30% vs. 16%, p=0.03) in the comor-
bidity group than in the non-comorbidity group (Table 2).
In both groups, the pulmonary TB lesions involved the up-
per lobe in most patients (Table 3). The percentages of low-
er lung field TB (15% vs. 11%, p=0.33), bilateral lung in-
volvement (51% vs. 38%, p=0.08), cavitary lesions (24%
vs. 27%, p=0.70) and consolidation (37% vs. 30%, p=0.29)
did not differ between the two groups.

Treatment responses to anti-TB treatment

All patients received anti-TB therapy comprising an isonia-
zid/rifampicin-based regimen (Table 4). M. tuberculosis
culture results were converted to negative in 110 (92%) of
119 patients with available follow-up cultures at two months
after treatment [50 (91%) vs. 60 patients (94%), p=0.73].
To evaluate treatment duration and outcomes, we included
only 148 patients (59 patients in the comorbidity group and

Table 1. Baseline Demographic and Clinical Characteristics of the Patients with Pulmonary Tuberculosis

All patients (n=182) Comorbidity (n=78) Non-comorbidity (n=104) p value
Demographic characteristics
Age, yrs (median, range) 73 (65-90) 71 (65-90) 72 (65-87) 0.58
Male (%) 111 (61) 59 (77) 52 (49) <0.01
Body mass index (kg/m’) 21.1£3.3 20.5£3.5 21.543.0 0.05
Current or ex-smoker (%) 84 (46) 42 (54) 42 (40) 0.08
Smoking, pack-yrs 20.9+£30.5 24.5+32.1 18.1+29.2 0.21
History of tuberculosis (%) 3921 23 (30) 16 (15) 0.02
Initial laboratory findings
Leukocytes/uL 77503095 7886+3616 764742652 0.61
Lymphocytes/uL 1597+724 1416+745 1733+681 <0.01
Albumin (g/dL) 3.6+£0.6 3.5+0.7 3.8+0.4 <0.01
Cholesterol (mg/dL) 165+42 151448 176+34 <0.01
Creatinine (mg/dL) 1.3£3.0 1.2+14 1.343.8 0.77
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89 in the non-comorbidity group) by excluding those who
transferred to another institution [8 (10%) vs. 9 (9%), p=
0.71], did not complete follow-up [5 (6%) vs. 5 (5%), p=
0.75] or died from other causes [6 (8%) vs. 1 (1%), p=0.08].

Table 2. Clinical Presentation of TB

The mean durations of treatment were 9.9+3.3 months in
the comorbidity group and 9.34+3.2 months in the non-co-
morbidity group (p=0.21). The successful treatment rates
were 94.9% and 98.9% (p=0.30) in the comorbidity and

Comorbidity (n=78) Non-comorbidity (n=104) p value
Respiratory symptoms (%)
Cough and/or sputum 56 (73) 74 (70) 0.74
Dyspnoea 17 (22) 25(24) 0.72
Chest pain 7(9) 17 (16) 0.15
Haemoptysis 9(11) 7(7) 0.26
General symptoms (%)
Febrile sense 28 (36) 22 (21) 0.03
General weakness 23 (30) 17 (16) 0.03
Weight loss 11 (14) 23 (22) 0.17
Anorexia 15(19) 15 (14) 0.39
Sweating 3(4) 3(3) >0.99
No symptoms 13 (17) 14 (13) 0.55
TB, tuberculosis.
Table 3. Radiological Findings in Patients with TB
Comorbidity (n=78) Non-comorbidity (n=104) p value
Location of TB lesions (%)
Upper lobe involvement 63 (81) 78 (75) 0.36
Lower lung field 12 (15) 11 (11) 0.33
Bilateral involvement 40 (51) 40 (38) 0.08
Appearance of TB lesions (%)
Cavitation 19 (24) 28 (27) 0.70
Pleural effusion 18 (23) 18 (17) 0.33
Consolidation 29 (37) 31 (30) 0.29
Mass 6(8) 10 (10) 0.65
TB, tuberculosis.
Table 4. Treatment Regimen for Tuberculosis
Comorbidity (n=78) Non-comorbidity (n=104) p value
HREZ (%) 56 (72) 77 (74) 0.74
HRE (%) 12 (15) 11 (11) 0.33
HRE+evofloxacin (%) 9(11) 16 (15) 0.46
H, Isoniazid; R, Rifampin; E, Ethambutol; Z, Pyrazinamide.
Table 5. Treatment Outcomes in Older Tuberculosis Patients
Comorbidity (n=59) Non-comorbidity (n=89) p value
Successful (%) 56 (94.9) 88(98.9) 0.30
Cured 47 (79.7) 69 (77.5) 0.76
Completed 9(15.3) 19 (21.3) 0.35
Unsuccessful (%) 3(5.1) 1(1.1) 0.30
Failure 3(5.1) 0 0.06
TB-related death 0 1(1.1) >0.99
Interrupted 0 0
Mean duration of treatment (months) 9.9+3.3 9.3£3.2 0.21

TB, tuberculosis.
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non-comorbidity groups, respectively (Table 5). Three pa-
tients in the comorbidity group failed to achieve bacteriolog-
ical conversion within 5 months after the start of treatment.
TB-related death occurred in only one patient in the non-co-
morbidity group. Five patients in the comorbidity group and
one patient in the non-comorbidity group died due to pneu-
monia; one patient in the comorbidity died due to underly-
ing malignancy during the follow-up after treatment.

Adverse reactions

The most common side effects of anti-TB treatment were
skin rash/pruritus (13% vs. 11%, p=0.79), gastro-intestinal
problems (14% vs. 9%, p=0.25) and hepatotoxicity (14%
vs. 7%, p=0.09). The rates of drug-related side effects did
not differ between the two groups, although the comorbidi-
ty group tended to have more frequent hepatotoxicity (14%
vs. 7%, p=0.09) and general weakness (10% vs. 3%, p=0.06)
(Table 6). Among the patients with chronic hepatitis B or C
or liver cirrhosis, one experienced hepatotoxicity. Thirteen
patients (17%) in the comorbidity group and sixteen (16%)
in the non-comorbidity group changed anti-TB medication
because of drug adverse reactions (p=0.84).

DISCUSSION

TB is an important cause of morbidity and mortality world-
wide, especially in Asia and Africa. The estimates of the
global burden of disease caused by TB in 2009 were 9.4
million incident cases (equivalent to 137 cases per 100000
population), 14 million prevalent cases (200 cases per
100000 population) and 1.7 million deaths (26 deaths per
100000 population). Most cases were in Asia (55%) and
Africa (30%)."® The Korean National Tuberculosis Associa-
tion estimates that the overall rate per 100000 in 2010 was
98.4 in the general population, but 266 per 100000 more
than 65 years."” Thus, TB remains a public health problem

Table 6. Anti-TB Treatment-Related Adverse Reactions

in the elderly population.

Age-related declines in cell-mediated immunity are known
to affect the reactivation of latent infection in the elderly.
The prevalence of these immunocompromising comorbidi-
ties increases with age, increasing the susceptibility of older
patients to TB.!> Many studies on TB in older people have
investigated treatment outcomes and adverse effects of pul-
monary TB in comparison with these variables in younger
populations.>!>14202! However, only a few studies have
compared clinical outcomes and treatment-adverse reac-
tions between TB patients with and without immunocom-
promising comorbidities.”**

The present study revealed a high successful treatment rate
in these older patients regardless of the existence of immuno-
compromising comorbidities (94.9% vs. 98.9%). M. tubercu-
losis culture results were converted to negative in most pa-
tients with available follow-up cultures at two months after
treatment. The mean duration of treatment did not differ be-
tween the comorbidity and non-comorbidity groups (9.9+3.3
months vs. 9.3+3.2 months, p=0.21). The mean treatment
duration was much longer than the standard recommended
duration of 6 months, possibly because the clinicians may
have prescribed a regimen without pyrazinamide for 25-
30% of the patients upon concerns for hepatotoxicity in
older patients.

Kobashi, et al.?2 investigated the clinical features and treat-
ment outcomes of immunocompromised and non-immuno-
compromised patients with pulmonary TB. The immuno-
compromised group included patients being treated with
immunosuppressive therapies or those having diabetes melli-
tus, chronic renal failure treated with dialysis, malignant dis-
ease, or HIV infection. The responsiveness to medication
(good response) did not differ between the immunocompro-
mised patients (86.7%) and non-immunocompromised pa-
tients (93.7%), but the TB-related mortality rate was higher
in the immunocompromised patients (13.5% vs. 4.5%).22
Kim, et al.” evaluated the TB treatment responses in pa-

Comorbidity (n=78) Non-comorbidity (n=104) p value
Adverse reactions (%) 27 (35) 27 (26) 0.21
Skin rash/pruritus 10 (13) 12 (11) 0.79
Gastrointestinal problems 11 (14) 909) 0.25
Hepatotoxicity 11 (14) 7(7) 0.09
General weakness 8 (10) 303 0.06
Cytopenia 0 2(2) 0.51
Ocular toxicity 1(1) 0 >0.99

TB, tuberculosis.
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tients receiving anticancer chemotherapy and reported a
good response rate and no increase in the rate of TB-related
deaths in these patients. The treatment responses to anti-TB
medication have been reported as fairly good, even in pa-
tients with HIV/AIDS.?* By contrast, another study report-
ed unfavourable outcomes in patients with comorbidities.?
The inconsistent results may reflect different definitions of
immunocompromising comorbidities, different methods for
evaluation of treatment outcomes and different study popu-
lations. The study® that investigated differences between
immunocompromised patients and non-immunocompro-
mised patients with tuberculosis defined immunocompro-
mised group as patients that received immunotherapy and
chemotherapy, and evaluated treatment outcomes accord-
ing to sputum negative conversion rate, improvement in
symptoms and radiologic findings. On the other hand, our
study and Kobashi’s study? included patients with diabetes,
ESRD, and malignancy, as well as patients treated with che-
motherapy and immunotherapy. In our study, treatment re-
sponses were evaluated by examining culture conversion
rate, treatment duration and treatment outcome (cure, com-
pletion, failure, interruption and TB related death). The con-
sistent risk factors associated with poor TB treatment out-
comes were being male and of older age.”?’ Some reports
also suggest that comorbidities are risk factors.!??’?® How-
ever, we could not confirm differences in treatment outcomes
between patients with and without comorbidities in patients
older than 65 years.

A few limitations of the study warrant consideration.
This study was underpowered due to the small sample size,
and the small sample size may have failed to detect any dif-
ferences between two groups. The retrospective study de-
sign also has limitations in the possibility of non-random
missing in the analysis of sputum negative conversion and
treatment outcomes.

Kobashi, et al.** reported no significant difference in the
rates of drug-related side effects between groups, a finding
that is consistent with our data. However, the comorbidity
group tended to have more frequent hepatotoxicity (14% vs.
7%, p=0.09) and general weakness (10% vs. 3%, p=0.06).
Concomitant treatment with anti-TB drugs, other medica-
tions for coexisting diseases, and malnutrition in the comor-
bidity group may have contributed to the higher prevalence
of hepatotoxicity. Hepatotoxic reactions to commonly used
anti-TB drugs, such as isoniazid, rifampicin, and pyrazin-
amide, often pose a problem in the clinical management of
older TB patients.'> As mentioned above, the risk of hepatic

dysfunction in older people may explain the lower rate of
use of pyrazinamide for treating TB in the older patients in
this study.

In brief, we found that treatment responses, reflected by a
negative conversion rate of culture, duration of treatment
and treatment outcome (successful treatment rate vs. unsuc-
cessful treatment rate), as well as treatment-related adverse
effects, were not affected by the presence of immunocom-
promising comorbidities in older patients.

The present study shows that the successful treatment
rate is high and that immunocompromising comorbidities
have no effect on responses to treatment and incidence of
adverse effects in older TB patients.
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