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Implementing Tuberculosis Close-contact Investigation in a Tertiary

Hospital in Iran

Abstract

Background: Close contact investigation is the essential key in tuberculosis (TB) case finding and
an effective strategy for TB control program within any society. Methods: In this prospective study,
1186 close family contacts of hospitalized TB patients (index) in a referral TB hospital in Tehran-Iran
were passively studied. These people were studied to rollout TB infection and disease. Demographic
characteristics, clinical and laboratory data of these individuals were reviewed and summarized for analysis.
Results: A total of 886 (74.4%) close-family contacts completed their investigation. The index TB patients
of these individuals were sputum smear negative for acid-fast bacilli in 137 cases (11.6%) and the rest were
smear positive. A total of 610 (68.8%) close-family contact ruled out for TB infection or disease (Group I).
A total of 244 cases (27.5%) had latent TB infection (Group II) and active TB (Group III) was confirmed
in 32 cases (3.6%). A significant difference was shown for female gender, signs and symptoms, family
size, and positive radiological finding between Group I and Group II. The study of index parameter
including positive sputum smear/culture did not reveal any significant difference, but positive cavitary
lesion significantly more has seen in active TB group (P = 0.004). Conclusions: This study emphasizes on
sign and symptoms and radiological finding in TB contact investigation, where index parameters including
positive smear/culture, does not implicate any priority. Although cavitary lesions in index patient have more
accompanied by active TB, close contact study should include all of TB indexes. This investigation should
include chest radiography for these individuals.
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There are many studies to show that there
is a greater incidence of TB in those who
have had contact with positive smear
patients.®’12 Although it has also been
shown in the several studies that it is
possible to find transmission of TB among
those who have had close contact with
TB patients with negative smear or plural
TB, it is evident that the most critical
issue in controlling TB infection in the
community is early diagnosis and treatment
of TB patients.'¥ Consequently, each TB
patient may cause a chain of transmission
and therefore, infected patients should be
diagnosed and treated for the disease as
soon as possible.

Introduction

Tuberculosis (TB) has afflicted humankind
for centuries and remains an important
global health issue. Meanwhile, despite
the emergence of pharmacological anti-TB
treatment in the last century, TB is still
one of the leading causes of death from an
infectious disease in the world.!"? This issue
has become even more evident with the
emergence of HIV and AIDS in the recent
years.’) According to the World Health
Organization (WHO) report, the estimated
incidence rate of TB cases (including
HIV + TB) in Iran has been 14/100000 in
2016.19

The highest mortality rates from this disease
are in developing and third world countries."”!
The patients with a positive sputum smear
are more to charge of transmission of
Mycobacterium tuberculosis and this group of
patients is always the main target in national
programs of TB control in developing
countries with a high TB rate, but they are
not the only suspected resource.®

It is obvious that these patients are in a few
main groups: individuals with increased
susceptibility and high-risk behaviors such
as incarcerated individuals, refugees, nursing
home inhabitants, injection drug users,
HIV-positive individuals, and close contacts
of TB patients.I'! Although there are no
comprehensive global recommendation for
close-contact investigation except children
aged <5-year-old and people living with, or
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at high risk of HIV infection, the WHO has lunched the first
international standard for the overall contact investigation
in 2012.1% Close contacts primarily consist of co-workers,
home visitors (friends and relatives), and family members
living with the patients. Since it is not feasible to identify
and study co-workers and home visitors, in this study, we
have focused on family members living with the index
patients who are both easily identifiable and have a longer
and more significant duration of contact. Consequently,
studying family members of host TB patients could enable
us to control TB with detecting and treating undiagnosed
TB patients.

Methods

In a prospective study, 1186 close-family contacts of index
TB patients hospitalized in Masih Daneshvari hospital in
Tehran were passively investigated during 3 years (2011—
2014) to evaluate TB status. This study was conducted with
the approval of Masih Daneshvari Hospital ethic committee
and utilizing protocols approved by the respective
institutional review boards. All the patients have the written
consent form, or verbal, if they were illiterates. At first,
family members were informed about the TB disease and
importance of contact investigation. They were not charged
and were voluntarily visited by physician in the outpatient
clinic. In this study, 453 patients older than 14 years of age
with confirmed pulmonary or extrapulmonary TB admitted
to Masih Daneshvari hospital were entered to study as index
TB cases. Family members of these index patients were
studied to rule out TB status. These close-family contacts
were studied with predesigned questionnaires based on
the existing information about the index cases. Both index
and family member entered into the study if verbal or
written consent were obtained. From these individuals,
we obtained a history of present illness and pertinent past
medical history before clinical examination. At least three
sputum smear samples, tuberculin skin test (TST), and
chest radiography were done for close contacts who were
presenting with clinical symptoms of cough and sputum
production. For individuals without clinical symptoms, at
least TST and chest radiography were obtained. A TST
reaction of >10 mm of induration was considered positive.
TST boost test did not apply for any members. Also,
converted TST from negative to positive was considered
positive. Finally, TST positive and converted TST cases
without any positive result for acid-fast bacilli (AFB) in
direct sputum smear or culture were considered as latent
tuberculosis infection (LTBI).['” Those with abnormal chest
X-ray (CXR) findings had referred to performing lung
computed tomography (CT) scan and if it was necessary,
bronchoscopy was performed. CXR findings considered
suspicious for TB including consolidation, infiltration,
atelectasis, cavitation, hilar adenopathy, diffuse nodular
opacities, and pleural effusion. CXRs were reviewed by
at least two (infectious) specialist and all lungs CT scans
initially were reported by a radiologist.

2

If close-family contacts were diagnosed with TB or LTBI,
an appropriate treatment regimen was applied. Both
diagnosis and treatment were based on the WHO guidelines
for TB treatment.!'® The current study was approved by the
ethics committee of Shahid Beheshti University of Medical
Sciences, Tehran-Iran.

The results of study summarized in three groups of study.
Close-family contact that ruled out for TB infection or
disecase was considered as Group [. Individuals who
were diagnosed as LTBI were considered as Group II
and confirmed active TB were considered as Group III.
These patients were studied in two patterns. In Pattern I,
individuals of Group II (LTBI) were compared with Group I
and in Pattern II, Group III (active TB) were compared
with Group I. In this study, the variables consisting of
age, family size, and area of the home were examined
with the Kolmogorov—Smirnov test. All the variables were
continuous. In Pattern I and II, LTBI and TB cases were
compared with Group I by the Mann-Whitney U-test. Other
variables were studied with the Chi-square test.

Results

In this study conducted over 3 years, 1186 close-family
contact cases have been studied passively that
886 cases (74.4%) completed their investigation. The index
TB patients for 798 individuals (90.1%) were sputum smear
positive and the rest were negative for AFB. Also, the
index TB patients for 638 cases (72%) had positive sputum
culture for AFB. There were 318 cases (35.9%) with
existence of cavitary lesion in the index cases [Table 1].

The mean of family size was 4.4 per index patients, with the
range of 1-13. For 610 (68.8%) close-family contact, the
existence of active TB and LTBI was ruled out (Group I).
A total of 244 patients (27.5%) were diagnosed with
LTBI (Group II). Finallyy, TB was confirmed in 32
close-family contacts (3.6%), of which 24 cases (2.7%)
had a positive smear and 8 patients (0.9%) had a positive
culture for M. tuberculosis [Table 2].

We have analyzed these cases in two patterns. The sputum
smears, sputum culture, and cavitation of index patient
were addressed in Table 1. Statistical analysis did not
show significant difference between Pattern I and II in
relation to smear scales, culture, and patient type of index
TB, but revealed significant difference for cavitation
in Pattern II [Table 1]. In addition, statistical analysis
demonstrated significant difference in terms of female
gender (P = 0.001), lager family size (P = 0.004), positive
CXR, and CT scan findings (P < 0.001) and also, sign and
symptoms (P < 0.001) in Pattern II. In Pattern I, only smaller
house area demonstrated significant difference (P = 0.04).

Discussion

Studying close contacts of index TB patients is an effective
and affordable way to identify TB cases and consequently
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Table 1: Index family close-contact bacteriology, radiology cavitation, and patient type data

Variable Total, r (%) Group I, n (%) Group IT, n (%) Group IITY, n (%) P:
Pattern I Pattern 11

Smear”

1+ 248 (28) 171 (28) 68 (27.9) 9(28.1) 0.344 0.721

2+ 137 (15.5) 96 (15.7) 38 (15.6) 3(9.4)

3+ 355 (40.1) 247 (40.5) 94 (38.5) 14 (43.8)

Some 58 (6.5) 34 (5.6) 23 (9.4) 1(3.9)

Negative 88 (9.9) 62 (10.2) 21 (8.6) 5(15.6)
Smear

Positive 798 (90.1) 548 (89.8) 223 (91.4) 27 (84.4) 0.488 0.325
Culture+

Positive 638 (72) 442 (72.5) 174 (71.3) 22 (68.8) 0.735 0.648
Cavitation

Positive 318 (35.9) 208 (34.1) 91 (37.3) 19 (59.4) 0.376 0.004*
Patient type

Pulmonary 856 (96.6) 589 (96.5) 238 (97.5) 29 (90.6) 0.463 0.134

Extra-pulmonary 30 (3.4) 21 (3.5) 6(2.5) 3(9.4)

Total 886 610 244 32 - -

'Group I: TB infection and disease was ruled out; Group II: Latent TB infection; Group III: Confirmed active TB, *Pattern I: Group I versus
Group II; Pattern II: Group I versus Group III, “Laboratory definition for smear analysis, 1+: 10-99 AFB in 100 field-2+: 1-10 AFB per
field, check 50 field-3+: More than 10 per field, check 20 field-some: 1-9 AFB in 100 field-negative: No AFB in 100 field, +Culture has
obtained from Lowenstein—Jensen media for AFB, *P<0.05. AFB=Acid-fast bacilli, TB=Tuberculosis

control of transmission.['*?) Recent studies indicate that
at most 1%—2% of these people contract clinical TB.[!:2!
This study emphasizes again those clinical and radiological
findings are important in TB case finding, but index
parameters such as having positive smear or culture for
AFB, does not exactly forward us to finding suspected
cases. Although cavitary lesions in index patients have
more accompanied by active TB in family close contacts,
close-contact studies should include all of contacts,
especially in extended family and those who have signs
and symptoms of disease should be undertake clinical
review. This investigation should include CXR for these
individuals.

The completion rate of this clinical investigation has
been 74.7% in our study. In Lee ef al. study that has
done in Hong Kong, only 215 cases of 4876 contact
individuals (4.4%) refused to be evaluated,” but in
another study in Atlanta, U.S.A., 55% of close contacts
completed the clinical study.??! However, the percentage of
participating contacts will directly affect the identification
of TB or LTBI cases and this highlights the role of the TB
control team in encouraging these individuals, especially
in passive case finding. In our study, the mean of family
size has been 4.4. This is very close to another study in
the USAPY that the mean and the median number of close
contacts were both 4. The completion rate and mean of
family size could indicate the expected participant in actual
setting, considering larger family size has been associated
significantly with active TB in our study [Table 2].

Radiological finding, both CXR and CT scan, showed
significant difference in active TB contacts versus
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noninfected group (Group I). This shows the necessity of
chest radiological examination in contact investigation.
Although the role of radiological investigation has been
indicated in diagnosing TB in HIV/AIDS patients,***!
this issue is still controversial in TB case finding. In some
studies, radiology was not an appropriate tool for TB
diagnosis, especially in areas with a lower prevalence of
TB,22% but in the other, like a study conducted in India,
radiological findings were more credible than symptom
screening in diagnosing TB.[*

In the present study, a smaller home area was a risk factor
for LTBI (P = 0.04). Although according to the Center for
Disease Control in the USA, small spaced homes with small
rooms and homes with poor ventilation are considered risk
factors for increased transmission of TB, no independent
study has been conducted in this field.?"

Lienhardt er al. studied host and environmental factors
simultaneously in three West African countries.’"? The
rate of TB showed a significant correlation with the male
gender. Underestimation of disease in women due to less
access to health services and stigma was given as a reason
for the higher rate of TB in the male gender. Furthermore,
in the recent studies, TB susceptibility genes have been
identified regionally on the X chromosome which can
justify the higher rate of TB among males gender.’?! This
issue confronts our findings [Table 2]. We suggest that in
urban communities, women more adhere to medical advice
than men; consequently, more women have completed their
clinical follow-up (data not shown). In the study of signs and
symptoms, all expected TB symptoms including >2 weeks
cough, sputum, fever, sweating, weight loss, decreased

3
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Table 2: Demographic and clinical characteristics of study population

Variable Total, n (%) Group I, n (%) Group I, n (%)  Group IIT', n (%) P:
Pattern I Pattern I1
Age
Mean+SD 37.9£18.5 37.7£18.4 38.3+15.3 37+15.4 0.552 0.553
Range 15-89 15-89 15-76 17-79
Age group
15-45 601 (67.8) 421 (69) 157 (64.3) 23 (71.9) 0.095 0.369
45-65 246 (27.8) 160 (26.2) 80 (32.8) 6 (18.8)
>65 39 (4.4) 29 (4.8) 7(2.9) 305
Sex
Male 361 (40.7) 255 (41.8) 102 (41.8) 4(12.5) 1 0.001*
Female 525 (59.3) 355 (58.2) 142 (58.2) 28 (87.5)
Family size
Mean+SD 4.4+2.7 4.34£2.6 45423 5.242.2 0.159 0.004*
Range 1-13 1-13 1-12 2-11
House area (m?)
Mean+SD 122.9+497 124.7+496 117+247 1294238 0.037* 0.115
Range 12-2000 12-2000 12-1000 12-1000
Marital status
Single 281 (31.7) 194 (31.8) 74 (30.3) 13 (40.6) 0.439 0.722
Married 596 (67.3) 410 (67.2) 167 (68.4) 19 (59.4)
Separated 6(0.7) 5(0.8) 1(0.4) 0
Widow 3(0.3) 1(0.2) 2 (0.8) 0
Residency
City 846 (95.5) 582 (95.4) 234 (95.9) 30 (93.8) 0.731 0.177
Rural 6 (0.7) 3(0.5) 2 (0.8) 1(1.3)
Suburban 34 (3.8) 25 (4.1) 8(3.3) 1(1.3)
Smoking
Active smoking 87 (9.8) 60 (9.8) 24 (9.8) 3094 1 0.932
Passive smoking 175 (19.8) 124 (20.3) 42 (17.2) 9(28.1) 0.299 0.289
Opium addiction 8(0.9) 9(1.5) 0 1(1.3) 0.056 0.463
Positive radiologic finding
Chest X ray 103 (11.6) 46 (7.5) 26 (10.7) 31(96.9) 0.139 <0.001*
CT scan 31 (3.5) 0 14 30 (93.8) 0.294 <0.001*
Family history for TB 97 (10.9) 56 (9.2) 30 (12.3) 11 (34.4) 1 <0.001
TB treatment history 8(0.9) 5(0.8) 2(0.8) 1(1.3) 1 0.186
Signs and symptoms
Cough 154 (17.4) 92 (15.1) 37 (15.2) 25 (78.1) 0.976 <0.001*
Sputum 243 (27.4) 149 (24.4) 73 (29.9) 21 (65.6) 0.098 <0.001*
Fever 29 (3.3) 7 (1.1) 4 (1.6) 18 (56.3) 0.565 <0.001*
Sweating 32 (3.6) 8(1.3) 3(1.2) 21 (65.6) 0.924 <0.001*
Weight loss 38 (4.3) 14 (2.3) 3(1.2) 21 (65.6) 0314 <0.001*
Loss of appetite 29 (3.3) 9(1.5) 2(0.8) 18 (56.3) 0.443 <0.001*
Pleuritic chest pain 39 (4.4) 16 (2.6) 7(2.9) 16 (50) 0.841 <0.001*
Dyspnea 51(5.8) 28 (4.6) 7(2.9) 16 (50) 0.252 <0.001*
Total 886 610 244 32 - -

iGroup I: TB infection and disease was ruled out; Group II: Latent tuberculosis infection; Group III: Confirmed active TB,
#Pattern I: Group I versus Group II; Pattern II: Group I versus Group III, *P<0.05. TB=Tuberculosis, CT=Computed tomography,

SD=Standard deviation

appetite, chest pain, and dyspnea were significantly greater
among TB patients. Nevertheless, none of these symptoms
were significantly different among patients who had LTBI
versus noninfected group (Group I). Therefore, any signs and
symptoms should consider important in clinical follow up.

4

It has been shown in many studies that the positive smear
and cavitary lesion are essential factors in increasing
TB transmission.”>*3! In our study, the scale of index
sputum smear (+1, +2, +3, some and negative) was not
significantly correlated with existence of contacts LTBI
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or TB status (P = 0.34 and P = 0.72, respectively). This
finding was the same about sputum culture for AFB.
However, the index for 318 individuals had cavitary lesions
on radiography. Positive cavitary lesion in index of LTBI
cases did not show a significant difference with noninfected
group (Group I) (P = 0.37), while this was significant
in individuals with active TB (P = 0.004). Marks et al.
study®"! demonstrated that household contacts and contacts
to highly smear positive or cavitary TB patients were most
likely to show LTBI. In an extensive study conducted via
CT scan among TB patients, the rate of cavity lesions was
reported as 36%.0% This issue more addresses the impact
of index cavitary lesion in TB transmission. Having a
cavity lesion was a risk factor for TB transmission in many
different studies.?*3

Conclusions

Although this study has done in limited scale as passively
case finding, it could addresses the remarkable results.
First, this study shows even in limited resources settings,
contact investigation could be valuable and feasible even in
passively manner. The finding emphasize that in the setting
with the lack of adequate resources, contact investigation
should not be waived. Second, the present study indicates
that there is not any priority in contact investigation
of smear/culture positive indexes, but it should be
implemented for all family contacts, especially in extended
family and indexes with cavitation in radiography. In
addition, at least chest radiography should be request for
these individuals.
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