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ABSTRACT

Background. Identification of the characteristics of the pulmonary tuberculosis
process using multi-layer spiral computed tomography (MSCT) in patients with tu-
berculosis and HIV infection isimportant in the diagnosis of tuberculosis, determining
the dissemination of the process and its dynamics during treatment.

The aim. To determine the initial characteristics and dynamics of infiltrative tuber-
culosis according to MSCT in patients with and without HIV infection, with and with-
out multidrug resistance (MDR) of Mycobacterium tuberculosis who were treated
in a hospital.

Materials and methods. 126 patients aged 19-59 years with tuberculosis, com-
bined with HIV infection and without HIV infection were examined. For statistical
processing, we used MS Excel (Microsoft Corp., USA) software package.

Results. Patients with tuberculosis and HIV infection in comparison with patients
with tuberculosis and without HIV had more expressed intoxication syndrome
and respiratory impairement in the clinical picture (p < 0.00001). Patients with co-
infection were more likely to suffer from alcohol (p < 0.05) and drug addiction
(p <0.001).

According to MSCT, the pathological process in HIV-positive patients with pulmonary
tuberculosis was more disseminated (p < 0.05), included severe intrathoracic lym-
phadenopathy (p < 0.0001), more common pleural lesions (p < 0.005), less common
destructive changes (cavities) (p < 0.001) and outcomes in form of fibro-cavernous
tuberculosis (p < 0.01). Process regression was slower in patients with tuberculosis
and HIV (p < 0.005).

According to MSCT, extensive lung damage, intrathoracic lymphadenopathy
were more often found in patients with MDR in coinfection (p < 0.05). Cavities
and fibro-cavernous tuberculosis outcomes were more common in patients with tu-
berculosis without HIV infection and with MDR (p < 0.05).

Conclusion. MSCT provides detailed information about the pathological process
in the lungs and its dynamics under the treatment of tuberculosis and HIV infection.
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PE3IOME

O6ocHosaHue. BvissneHuexapakmepucmuk mybepKyné3Ho2016204H020 npoyec-
camemoodom MysibmucnupasnsHol komnetomepHol momozpaguu (MCKT) y nayu-
eHmos ¢ mybepkynésom u BUY-uHpekyuel asnaemcsa 8axHoIM 8 Oud2HOCMUKe
my6epkynésa, onpedeseHuU pacnpocmpaHéHHOCMU npoyecca u e2o OUHAMUKU
Ha ¢hoHe sieyeHus.

Lene uccnedosanusa. Onpedesiume UCXOOHYIO Xapakmepucmuky u OUHAMUKY
UHGuUnLbMpamusHoz20 mybepkynésa no daHHeiM MCKT y nayueHmos ¢ BUY-
uHpekyuel u 6e3 BUY-uHgekyuu c MHOXecmeeHHOU lekapcmeeHHOU ycmouyu-
socmeio (MJ1Y) u 6e3 MJ1Y mukobakmepuli mybepKynésa, noay4aswux nedyeHue
8 cmayuoHape.

Memodel. O6cnedosaHsl 126 nayueHmos 19-59 nem ¢ mybepkynésom, coveman-
HbIM ¢ BUY-uHpekyuet, u 6e3 BUY-uHpekyuu. Jng cmamucmuyeckoli obpabomku
UCnos1b308as1CS Nakem NPuKaaoHoix npozpamm MS Excel (Microsoft Corp., CLLA).
Pesynemamel. Y nayueHmos ¢ mybepkynésom u BUY-uHpekyuel 8 cpasHeHUU
€ nayueHmamu ¢ mybepkynésom 6e3 BUY e knuHuueckol kapmuHe dawje 6uiau
8bIpAXXeHbl CUHOPOM UHMOKCUKAYUU U HapyuweHUe hyHKUUU BHEUWIHE20 ObIXaHUS
(p <0,00001). Jluya c kouHgekyuel yauje cmpadanu ankozosbHol (p < 0,05) u Hap-
Kkomuyeckou 3agucumocmeto (p < 0,001). [lamonoauyeckuli npoyecc N0 OaHHbIM
MCKT y BUY-no3umusHbix nayueHmos ¢ mybepKynésom nézkux umesn 601swyro
pacnpocmpaHéHHocms (p < 0,05), 8bIpaxxeHHY0 8Hympu2pyoHyto TUMEBOAoeHO-
namuto (p < 0,0001), yawe scmpeuanoce nopaxeHue nnespel (p < 0,005), pexe
8bI8/1A/1UCL 0eCMpPyKMuUBHble uzMeHeHus (p < 0,001) u ucxoosl 8 pubpo3Ho-Kasep-
Ho3HbIlU mybepkynés (p < 0,01). Pezpeccus npoyecca bbisia 3amedsieHa y nayueHmos
¢ mybepkynésom u BUY (p < 0,005). Mo daHHbiMm MCKT pacnpocmpaHéHHoe nopa-
XKeHue N1éz2Kux, 8HympuzpyoHas aumMgoadeHonamus yauje pe2ucmpuposanocs
y nayueHmos ¢ MJ1Y npu kouHgpekyuu (p < 0,05). JecmpykmugHseie usmeHeHUA
U Ucxo0 8 pubpo3HO-KaBEPHO3HbIU MybepKyné3 uawje Hab1ooaaucs y NnayueHmos
¢ mybepkynésom 6e3 BUY-uHpexyuu c MJTY (p < 0,05).

3aknoyeHue. MCKT 0aém demasnbHyto UHGhopmMayuto 0 Namosio2u4eckom npo-
yecce 8 1é2kUx U 0 €20 OUHAMUKe noo delicmguem sledeHUs npu mybepkynése
u BUY-uHgpekyuu.

Knroueeole cnosa: uHpunsmpamusHsil mybepkynés, mybepKyés e codvemaHuu
¢ BUY-uHpekyueli, komnbromepHas momozpagpus, MHOXeCmeeHHAs JiekapcmeeH-
Hasa ycmol4usocms Mukobakmepul mybepkynésa

Ona yntupoBaHmA: baxeHosa l0.B., 3opkanbuesa E.10., MNMnoTtHmKkoBa 0.K., Bopobbe-
Ba O.A. XapaKTepucTiKa BriepBble BbIAIBIEHHOTO MHGUIBTPATUBHOIO Ty6epKynésa Nérkmx
y 60nbHbIX ¢ BUY-MHbeKUmMel ¢ MHOXeCTBEHHOW IeKapCTBEHHOW YCTOMUYMBOCTHIO BO3-
6yauTens no faHHbIM MyJSIbTUCMIMPaNbHON KOMMbloTepHol Tomorpaduu. Acta biomedica
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In the Russian Federation, there is a tendency to in-
crease the proportion of HIV-infected patients among pa-
tients with newly diagnosed tuberculosis, it has a nega-
tive impact on the epidemiological process of these in-
fections [1].

Despite the considerable variety of anti-tuberculosis
drugs for treating for tuberculosis patients [2], the effica-
cy of treatment of coinfected patients is significantly low-
er than of HIV-negative tuberculosis patients [3]. The prob-
lem of multidrug resistance (MDR) to anti-TB drugs is also
an ongoing issue. In patients with a combination of tuber-
culosis and HIV infection, MDR is detected much more fre-
quently, cure is more difficult to achieve, and at the same
time, a full range of new highly effective antituberculosis
drugs is available [4-6].

Patients with co-infection of pulmonary tuberculo-
sis and HIV infection have higher rates of drug resistance
and therefore increased mortality according to J.W Wilson
etal [7].

The main contribution to the determination of the lo-
calization, prevalence, and activity of the tuberculosis pro-
cess is made by methods of radiation diagnostics: radiog-
raphy, multi-layer spiral computed tomography (MSCT).
MSCT method significantly complements traditional X-ray
examination when assessing morphological changesin pa-
tients with pulmonary tuberculosis, and in the group of per-
sons with tuberculosis and HIV co-infection in the presence
of immunosuppression significantly increases the efficien-
cy of X-ray examination [8].

Consequently, detection of characteristics of tubercu-
lous pulmonary process by MSCT among tuberculosis pa-
tients, and especially in patients with tuberculosis combined
with HIV infection, is important in primary diagnosis of tu-
berculosis, determination of process prevalence and its dy-
namics against the background of specific treatment. A de-
tailed study of the radial semiotics of tuberculosis in co-in-
fected patients, including in their dynamics, will help to im-
prove treatment approaches and contribute to the preven-
tion of relapses.

THE AIM OF THE STUDY

To determine the initial characteristics and dynamics
of infiltrative tuberculosis according to multi-layer spiral
computed tomography in patients with and without HIV
infection, with and without multidrug-resistant Mycobac-
terium tuberculosis treated in hospital.

MATERIALS AND METHODS

Inclusion criteria: microbiologically confirmed infiltra-
tive tuberculosis as the most frequent clinical form of tu-
berculosis; three MSCT studies of the chest organs — on ad-
mission, after 2 and 6 months of treatment.

A total of 126 patients aged 19 to 59 years with new-
ly diagnosed infiltrative tuberculosis were examined:
68 (44 males and 24 females) with isolated pulmonary tu-

berculosis (TB) and 58 (45 males and 13 females) with TB
and HIV co-infection (TB/HIV). The mean age of patients
in the TB/HIV group was 32.9 £ 0.9 years and in the TB group
35.9 % 1.1 years. In the TB/HIV group, all patients had stage
4B of HIV infection, with CD4*-lymphocyte counts ranging
from 90 to 420 cells/uL.

Among 68 patients in the group with newly diagnosed
infiltrative TB without HIV infection, MDR was detected
in 23 (33.8 %), and among 58 patients with TB/HIV coinfec-
tion, MDR was detected in 44 (75.8 %; p < 0.01).

All patients received inpatient treatment in pulmonary
tuberculosis departments and the department for tubercu-
losis patients with HIV infection of the Irkutsk Regional Clin-
ical Tuberculosis Hospital.

All patients were examined with general clinical
and biochemical methods of examination. Microbio-
logical examination methods included molecular-ge-
netic (GeneXpert) with determination of rifampicin re-
sistance, luminescence microscopy, cultures performed
on dense and liquid nutrient media. All patients un-
derwent chest MSCT before the initiation of treatment,
and in 2 and 6 months of treatment. Human immunode-
ficiency virus RNA and CD4* lymphocyte count were ob-
tained in HIV co-infected patients.

In order to identify statistically significant differenc-
es, MS Excel application package (Microsoft Corp., USA)
was used, the mean (M), standard error of the mean (m)
were calculated, and the x? method with Yates correc-
tion was applied. The specified critical significance level
was p < 0.05.

The work was carried out in accordance with the princi-
ples of the World Medical Association Declaration of Helsin-
ki. Study protocol was approved by the Committee on Ethics
of Scientific Research of the Irkutsk State Medical Academy
of Postgraduate Education, a branch of the Russian Medical
Academy of Continuing Professional Education of the Min-
istry of Health of the Russian Federation (Protocol No. 10
dated December 24, 2021).

RESULTS AND DISCUSSION

Infiltrative tuberculosis was diagnosed at preventive
fluorographic examination in 41 (60.3 %) tuberculosis pa-
tients without HIV infection and 25 (43.0 %) with HIV infec-
tion (p > 0.05).

During clinical examination, 19 (28.0 %) tuberculosis pa-
tients and 6 (10.0 %) coinfected patients had no complaints
(x? = 2.95; p < 0.05). Moderately severe symptoms of intox-
ication and a small, low-productive cough were statistical-
ly significantly more common in the TB group of patients:
34 (50.0 %) versus 6 (10.0 %) patients in the TB/HIV group
(x? = 13.4; p < 0.0005). A severe intoxication syndrome, fe-
ver, cough, and dyspnoea were only observed in 15 (22.0 %)
patients with infiltrative tuberculosis and in the vast majori-
ty, 46 (79.0 %), of patients with infiltrative tuberculosis com-
bined with HIV infection (x? = 24.2; p < 0.00001).

The social profile of the studied patients is shown in de-
tail in Table 1.



Table 1 indicates that drug and alcohol addiction
were statistically significantly more common in the TB/HIV
co-infected group of patients. No statistically signifi-
cant difference was observed between the compared
groups in the presence of nicotine addiction, wheth-
eror not there is official employment, and time spent in de-
tention facilities.

X-ray examinations play an important role in de-
tecting pathological changes in patients with pulmo-
nary tuberculosis. The radiologist’s opinion is considered
to be the basis for the formation of a clinical diagnosis ac-
cording to the current clinical classification. Classical radi-
ological characteristics of tuberculosis in co-infected pa-
tients are more common in the early stages of HIV infec-
tion. Against the background of severe immunodeficiency,

TABLE 1

radiological symptoms often begin to acquire an atypical
character. In this case, MSCT becomes the main method
for detection and evaluation of lung changes against
the background of tuberculosis infection. The semiotics
of infiltrative tuberculosis according to MSCT is present-
ed in Tables 2-4.

The localisation of the tuberculosis process
was «classical» in almost 90 % of the patients in both
groups, with lesions in the apical (S1), posterior (S2)
and upper basal (56) segments of the lungs. Howev-
er, a more prevalent tuberculosis process (involve-
ment of three or more lung segments) was statistically
significantly more frequently diagnosed in the TB/HIV
group — 70.6 % (41/58) versus 35.3 % (24/68) in the TB
group (x* = 8.47; p < 0.05).

CHARACTERISTICS OF THE SOCIAL PROFILE OF PATIENTS IN THE TB AND TB/HIV STUDY GROUPS

TB group (n = 68)

Social characteristics

abs.
Alcohol addiction 19
Drug addiction 3
Smoking (more than 10 cigarette per day) 15
Lack of legal job 43
Stay in corrective-labour institutions 9

Note. * — hereinafter differences are statistically significant.

TABLE 2

TB/HIV group (n = 58)

LOCALISATION AND PREVALENCE OF INFILTRATIVE PULMONARY TUBERCULOSIS ACCORDING TO MSCT

IN TB AND TB/HIV GROUPS

Indicators

Typical (S1, S2, S6)

Localization .
of the pathological process Atypical
(segments of the lower
lobe)
1 segment
2 segments
The prevalence 3 segments
of the pathological process 9
4 segments
5 segments

p
% abs. %
27.8 30 517 p <0.05% x?=4.21
44 22 37.9 p <0.001%x2=10.7
22.0 23 40.0 p>0.05
63.2 42 724 p>0.05
13.2 9 15.5 p>0.05
TB group (n = 68) TB/HIV group (n =58)
p
abs. % abs. %
59 86.8 50 86.2 p>0.05
9 13.2 8 13.8 p>0.05
9 13.2 5 8.6 p>0.05
35 514 12 20.7 p <0.007*
20 29.4 20 345 p>0.05
4 5.9 14 241 p < 0.005*
0 0 7 12.0 p < 0.005*
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TABLE 3

INTRATHORACIC LYMPH NODE ENLARGEMENT BY MSCT IN TB AND TB/HIV GROUPS

The number of groups of enlarged

TB group (n = 68)

TB/HIV group (n =58)

lymph nodes of the mediastinum abs. o abs. o P
1 group 6 315 7 17.9 p >0.05
2 groups 11 57.8 23 58.9 p >0.05
3 or more groups 2 10.5 9 23.0 p >0.05
Total 19 27.9 39 67.2 p < 0.0001*
TABLE 4

RADIOLOGICAL SEMIOTICS OF INFILTRATIVE TUBERCULOSIS ACCORDING TO MSCT IN TB AND TB/HIV GROUPS

TB group (n = 68)

Indicators
abs. %
Thickening of pulmonary pleurae 8 1.7
Pleural fluid 6 8.8
Decay cavity 31 45.6

Patients with a TB/HIV combination have a high inci-
dence of intrathoracic lymphadenopathies with escalat-
ing immunodeficiency. The lymph nodes of the following
groups are most commonly enlarged: paratracheal, trache-
obronchial, bifurcation and bronchopulmonary. Multi-lay-
er spiral computed tomography is a reliable method for de-
tecting the condition of mediastinal lymph nodes. MSCT
method enables not only to detect lymph node enlarge-
ment (short diameter — more than 10 mm) and their num-
ber, but also to assess the structure of lymph nodes,
changes in their contours, the perinodular and mediasti-
nal fibre condition. Generally, lymph nodes of mediasti-
num and lung roots have spindle or oval shape, therefore,
it is appropriate to measure the short and long diameters
during MSCT, which will coincide only in case of rounded
shape of the lymph node.

In our study, enlargement of intrathoracic lymph
nodes (ITLNs) was statistically significantly more common
in the group of HIV positive patients with infiltrative tu-
berculosis. No statistically significant difference was ob-
served in the number of affected groups of the ITLNs in pa-
tients with infiltrative pulmonary tuberculosis depending
on the HIV infection status.

Pathological changes of the pleura in tuberculous lung
disease occur in 30 to 50 % of cases as indicated in the lit-
erature. Pleural lesions were detected statistically signif-
icantly more often in the presence of immunodeficiency
in our study. The existence of pleural fluid was also more

113

TB/HIV group (n = 58)

p
abs. %
18 31.0 p<0.01% x2=7.097
17 29.3 p<0.01% x2 = 8.804
10 17.2 p<0.001%x2=5.8

common in the group of patients with tuberculosis and HIV
co-infection.

Destructive processes of lung tissue in HIV-positive
patients from the TB/HIV group were diagnosed statisti-
cally significantly less frequently than in the group of pa-
tients with isolated tuberculosis. The outcome to fibrotic
cavernous tuberculosis was also diagnosed statistically
significantly more often in the TB group, in 29.4 % (20/68)
versus 10.3 % (6/58) in the TB/HIV group (x? = 6.949;
p < 0.008).

The X-ray dynamics of pathological tuberculosis pro-
cess in the lungs was assessed according to MSCT af-
ter 2 and 6 months of treatment. The data is presented
in tables 5 and 6.

According to the data of multi-layer spiral comput-
ed tomography, as evident from Tables 5 and 6, against
the background of the ongoing treatment, positive dy-
namics after 2 and 6 months of treatment was registered
statistically significantly more often in patients with iso-
lated tuberculosis. After 2 months, almost 60.0 % of pa-
tients in both groups had no dynamics on the background
of the conducted treatment. After six months, no sig-
nificant change was observed in every second patient
in the TB/HIV group and in 36.7 % (25/68) of the TB group.

Negative dynamics after 2 months was registered
in every third patient in the group with TB and HIV co-in-
fection. The negative results obtained in the TB/HIV group
require further, more detailed study of this issue.



TABLE 5

DYNAMICS OF PULMONARY TUBERCULOSIS PROCESS AFTER 2 MONTHS OF TREATMENT ACCORDING TO MSCT DATA
IN TB AND TB/HIV GROUPS

TB group (n = 68) TB/HIV group (n =58)
Dynamics according to MSCT p
abs. % abs. %
None 39 57.3 35 60.3 p >0.05
Positive 23 338 6 103 p < 0.005% x> =4.8
Negative 6 8.8 17 29.3 p < 0.005% x?>=6.3

TABLE 6

DYNAMICS OF PULMONARY TUBERCULOSIS PROCESS AFTER 6 MONTHS OF TREATMENT ACCORDING TO MSCT DATA
IN TB AND TB/HIV GROUPS

TB group (n = 68) TB/HIV group (n =58)
Dynamics according to MSCT P
abs. % abs. %
None 25 36.7 29 50.0 p>0.05
Positive 39 57.3 19 32.7 p<0.01%x2=4.1
Negative 4 5.8 10 17.2 p<0.05%x2=3.8

TABLE 7

RADIOLOGICAL SEMIOTICS OF INFILTRATIVE TUBERCULOSIS ACCORDING TO MSCT IN TB AND TB/HIV GROUPS
IN MULTIDRUG-RESISTANT PATIENTS

TB + MDR group TB/HIV + MDR group
(n=23) (n=44)
Indicator p
abs. % abs. %
Atypical localization
of the pathological process (lower lobe) 4 17.4 8 181 p>0.05
A common process 14 60.8 38 86.3 p<0.05%x2 =4.278
(lesion of 3 or more lung segments)
Intracoracic lymphadenopathy 9 39.1 32 72.7 p<0.01%x2=7.180
Thickening of pulmonary pleurae 4 17.3 14 31.8 p>0.05
Pleural fluid 3 13.0 13 29.5 p>0.05
Decay cavity 10 434 8 18.1 p <0.05% x2=3.716
Outcome in fibrocavitary tuberculosis 12 52.1 5 1.3 p <0.005% x>=11.218
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Drug-sensitive tuberculosis patients received inpa-
tient treatment with chemotherapy regimen | or Il if their
TB was confirmed to have DNA with preserved sensitivity
to rifampicin before the results of the drug sensitivity test.
MDR-TB patients were treated with IV empirical (according
to rifampicin-resistant molecular genetic methods) or test
(according to culture results on liquid or dense nutrient me-
dia) chemotherapy regimens.

Radiation semiotics of drug-resistant patients with
isolated infiltrative tuberculosis and those with co-in-
fection of tuberculosis and HIV infection are presented
in Table 7.

According to MSCT data, widespread lung damage
(3 segments or more) and intrathoracic lymphoadenopathy
were statistically significantly more often diagnosed in pa-
tients with MDR in the TB/HIV group. As opposed to this,
destructive changes and outcome in fibrotic cavernous tu-
berculosis were statistically significantly more often diag-
nosed in multidrug-resistant patients in the group with iso-
lated pulmonary tuberculosis. No statistically significant
difference was observed in the localisation of the tuber-
culosis process and the presence of pathological changes
in the pleura in drug-resistant patients with isolated infil-
trative tuberculosis and in those co-infected with tubercu-
losis and HIV infection.

CONCLUSION

The data obtained indicate the need for further im-
provement of work on the early detection of tuberculosis
in HIV-infected patients, the use of chest X-ray examinations
and immunodiagnostics [7]. Radiological diagnostics in im-
munodeficient patients should be optimised, with a prior-
ity being assigned to thoracic MSCT. Particular attention
should be provided to patients from risk groups (drug and
alcohol addiction) for tuberculosis towards early detection
and timely diagnosis. MSCT methods should be performed
to assess the dynamics of the tuberculosis process against
the background of treatment, as it is not possible to track
the dynamics of specific changes in the lungs of immuno-
deficient individuals based on radiological examination,
which may lead to unwarranted termination of treatment
and early relapses of the disease.
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