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Aim. To analyze the course of multidrug-resistant tuberculosis (MDR-TB) in HIV-infected people, depending on the time to
COVID-19 diagnosis, using the example of clinical cases from our own observation.

Materials and methods. The article presents 3 clinical cases of our own observation of MDR-TB in HIV-infected persons depending
on the time to COVID-19 diagnosis in patients, who were treated in the Pulmonary Tuberculosis Department No. 2, clinical base
of the Department of Tuberculosis and Pulmonology ZSMU — Municipal non-profit enterprise “Zaporizhzhia Regional Phthisiopul-
monology Clinical Medical and Diagnostic Center” of Zaporizhzhia Regional Council.

Results. In clinical case 1, in an HIV-infected patient, MDR TB was detected after COVID-19. This clinical case has shown that after
mild and treated COVID-19, even on the background of severe immunosuppression, but with AMBT and ART timely prescribed,
MDR-TB in the patient had a favorable course with positive dynamics. In clinical case 2, in an HIV-infected patient, MDR-TB was
detected concomitantly with COVID-19. The clinical case indicated that the patient received all 3 therapies for MDR-TB, HIV and
COVID-19in full and on time. In contrast to clinical case 1, the patient was diagnosed with a more severe process that required
a longer period of treatment, although it was effective. In clinical case 3, an HIV-infected patient with COVID-19 was diagnosed
after 5 months of MDR-TB treatment. Against this background, there was culture positivity. But after prescription of appropriate
COVID-19 treatment against the background of AMBT and ART, positive dynamics and culture negativity were determined. All 3
patients completed antimycobacterial therapy of MDR-TB with results — recovery.

Conclusions. Regardless of the HIV infection duration with underlying severe immunosuppression (<200 CD4 lymphocyte cells)
and the time to COVID-19 diagnosis (before, during or after the diagnosis of MDR-TB) on the background of timely therapy of
MDR-TB, HIV and COVID-19, positive results can be achieved while saving the lives of patients.

Mepebir MyAbTUPE3UCTEHTHOTO TYOEPKYAbO3Y AereHb Y BIA-iHdikoBaHux oci6 i3 COVID-19

0. M. PasHaTtoBcbKa, 0. B. MupoHuyk, O. C. LLlanbmin, A. B. ®epopeup, 0. A. CBitavLbKa

MeTa po60Tu — Ha NpuKNagi KNiHIYHUX BUNaakiB NpoaHaniaysaty nepebir MynstupencteHTHoro Ty6epkynso3y (MP TB) y BIfl-iH-
hikoBaHuX 0Cib 3anexHo Big novatky giarHoctuku COVID-19.

Marepianu Ta meToau. HaBeaeHo 3 KniHiuHi Bunagky BnacHoro cnoctepexenHs nepebiry MP TB y BIfl-iHdikoBaHmWx ocib 3anexHo
BiA novarky giarHoctuk COVID-19. Yci nauieHTv nepebyBanu Ha nikyBaHHi y BiaaineHHi nereHeBoro Ty6epkynbo3y Ne 2 kniiyHot
6a3n kacdbeppu cuiatpii i nynsmoronorii 3AMY KomyHanbHOro HekoMepLiiHOro nignpuemcTea «3anopidbkuii perioHanbHUi
pTM3ioNyNBMOHONOTIYHWIA KIIHIYHMIA NiKyBaNbHO-AiarHOCTUYHWIA LIEHTP» 3anopisbkoi obnacHoi pagw.

Pesynkratu. Y kniHivHomy Bunagky 1y BlJT-iHdikoBaHoi nauieHTkm MP Tb Busisunu nicns nepeHeceqoro COVID-19. TMicns nerkoro
Ta nponikoeaHoro COVID-19, HaBiTb Ha Tni TSXKKOT IMyHOCYNpECi, ane Npy CBOEYacHOMY NMpU3HAYeHHi aHTUMikobakTepianbHOT
Tepanii (AMBT) Ta aHTupeTposipycHoi Tepanii (APT), y naujentkn MP TB maB cnpusitnneuin nepebir i3 NO3UTUBHOK AUHAMIKOH.
Y kniiuHomy Bunaaky 2 y Blfl-iHcbikosaHoro naujenta MP Tb giarHocTyBanu ogHouacHo 3 COVID-19. Ha BigmiHy Big kniHiuHoro
BUNagky 1, y nauieHta giarHocTyBanu TsHKYMA npoLec, sk noTpebyBaB TPUBAMILIOrO NikyBaHHS!, sike, BTiM, Oyno eekTus-
HUM. Y KkniHiyHoMy Bunaaky 3 y BlJl-iHdikoeaHoro nauienta COVID-19 BusBneHo vepes 5 micsauis nikyBaHHs MP Tb, Ha ubomy
i 3'sBunocs bakTepiesuainenHs. Micns npusHadeHHs signosigHoro nikyBaHHs COVID-19 Ha tni AMBT Ta APT cnocTtepiranu
MO3WUTVUBHY AMHAMIKY 3 MPUNUHEHHAM BakTepioBuaiNeHHs. Yci 3 navieHTy 3aBepLumnm Kypcu aHTumikobakTepiansHoi Tepanii MP
TB, pe3ynbrar — ofyaHHs.

BucHoBkuM. HesanexHo Big Tpueanocti BIfT-iHdekwii Ha Tni Tsbxkoi imyHocynpecii (<200 knitui CD4-nimdouuTie) Ta Big novatky
giarHocTuk COVID-19 (go, nig yac abo nicns aiarHoctvku MP Tb) Ha Tni ceoedacHux Tepanin MP TB, BIJl-iHdekuiji Ta COVID-19
MOXHa JOCAITU MO3UTUBHIX PE3YNbTaTiB 3i 30ePEKEHHSM KUTTS NaLiEHTIB.

In Ukraine, the severity of multidrug-resistant tuberculosis
(MDR-TB) is very high, and the COVID-19 pandemic
significantly worsens it, reducing the effectiveness of
treatment and increasing the mortality rate of this patient
group [1,2,3,8,12]. The reasons for this are the severity of
both diseases and the similarity of the initial bronchopul-
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monary symptoms [4,11], which complicates the differential
diagnosis and the timeliness of prescribing appropriate
therapies. In addition, tuberculosis is sometimes diag-
nosed later than COVID-19, and as a result, the severity
of the disease worsens, especially in patients with co-
morbidities [6]. Moreover, patients with COVID-19 and
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tuberculosis co-infection are more likely to have severe
disease and death compared to patients with COVID-19
alone [9].

However, . Gill et al. [7] in their study did not observe
an effect of the simultaneous course of tuberculosis and
COVID-19 on morbidity or mortality. But the authors pointed
out that patients with early tuberculosis (TB) disease in
areas with a high Mycobacteria circulation might be at a
greater risk of contracting COVID-19.

Data from a meta-analysis by Y. Gao et al. [5] showed
that TB is associated with an increased risk of severe
COVID-19, because when patients suffer from previous
respiratory disease, resistance to viruses is low and they
tend to develop acute respiratory distress syndrome.

Crisan-Dabija R. et al. [12] suggest, that the synergism
of COVID-19 virus and TB, by interfering with the immune
responses of the human body, contributes to more severe
clinical evolution.

Therefore, TB may be a risk factor for the progression
of COVID-19 with the development of severe complications,
and COVID-19 contributes to the progression of TB [5].

Furthermore, COVID-19 occurs regardless of the oc-
currence of TB (before, during, or after the diagnosis of
active TB), and TB is associated with an increased risk of
mortality in patients with COVID-19 [11].

The risk factors for COVID-19 and TB are concomitant
diseases, among them HIV infection [11]. The COVID-19
pandemic is a serious threat to people, living with HIV/
AIDS. The risk of death from COVID-19 among people
living with HIV/AIDS is 2 times higher than in the general
population.

In countries with a high TB/HIV co-infection burden,
where Ukraine is included, the COVID-19 pandemic is of
justifiable concern, because these three diseases closely
interact with each other.

In the literature, we have found only one article focused
on the study of the simultaneous course of Multidrug-
resistant TB (MDR-TB)/HIV/COVID-19. For example,
J.L. Tamuzi etal. [10]in their study indicated TB as arisk fac-
tor for COVID-19 (severity and mortality) regardless of HIV
status.

Thus, the features of the MDR-TB course in HIV-infect-
ed people with COVID-19 remain deficiently examined in
the literature and is a topical issue today.

Aim
To analyze the course of MDR-TB in HIV-infected people

depending on the time to COVID-19 diagnosis using the ex-
ample of clinical cases from our own observation.

Materials and methods

The article presents 3 clinical cases of our own observation
of MDR-TB in HIV-infected persons depending on the time
to COVID-19 diagnosis in patients, who were treated at
the Pulmonary Tuberculosis Department No. 2, clinical
base of the Department of Tuberculosis and Pulmonology
ZSMU - Municipal non-profit enterprise “Zaporizhzhia
Regional Phthisiopulmonology Clinical Medical and Diag-
nostic Center” of Zaporizhzhia Regional Council (MNPE
“ZRPCMDC” ZRC).
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Results

Clinical case 1. Patient K., 39 years old. From the an-
amnesis: HIV infection was detected on 07.2019. Antiret-
roviral therapy (ART) was started on 08.2019.

Associated with ART, the following dynamics of indica-
tors were observed:

—08.2019: CD, lymphocytes - 66 cells, viral load (VL)
— 1086704 RNA-copies/ml,

- 01.2020: CD, lymphocytes — 225 cells, VL - 82
RNA-copies/ml,

- 07.2020: CD, lymphocytes — 173 cells, VL - 40
RNA-copies/ml,

- 12.2020: CD, lymphocytes - 164 cells, VL - 40
RNA-copies/ml.

In August 2020, a result of polymerase chain reaction
(PCR) was positive, after contact with a man, who was
diagnosed with COVID-19.

The course of COVID-19 on the background of HIV
infection was mild (loss of smell, weakness, low-grade
fever, mild cough), chest X-ray changes were not detected.
COVID-19 treatment in combination with ART was effec-
tive and the control PCR result was negative. However,
low — grade fever persisted in the patient. She had no past
history of TB.

According on the comparison plain X-ray + lateral
X-ray from 10.2020 (Fig. 1), the following changes were
found: in the apical segment of the left lower lung lobe,
there were numerous peribronchial foci, which merged
into infiltrates up to 15 mm of homogeneous structure;
other pulmonary fields without changes; structural roots;
sinuses were free.

The patient was referred to MNPE “ZRPCMDC” ZRC
for further examination.

Fibrobronchoscopy (FBS) revealed ulcerative tuber-
culosis B6, which was detected on the left with grade Il
stenosis. Mycobacterium tuberculosis (MBT) strain resistant
to rifampicin (R) was isolated in bronchoalveolar lavage
(BAL) by molecular genetic method (MG).

The results of the general blood analysis (GBA): hemo-
globin (HGB) — 126 g/l, erythrocytes (RBC) — 4.0 x 10%/,
leukocytes (WBC)—4.6 x 101, platelets (PLT)—392 x 101,
eosinophils (EOS) — 0 %, banded neutrophils (b/n) — 1 %,
segmented neutrophils (s/n) — 63 %, lymphocytes (LYM) —
29 %, monocytes (MONO) -3 %, erythrocyte sedimentation
rate (ESR) — 23 mm/hour.

Spirography revealed that there was no ventilatory
insufficiency.

Electrocardiography (ECG) data: voltage was sufficient,
sinus rhythm, heart rate (HR) 73 beats/min, electrical axis
of the heart (EHA) was not deflected, moderate changes
in the myocardium, QTcF = 391 msec.

Biochemical blood analysis: bilirubin total — 7.42 pmol/l,
thymol test — 6.41 U, ALT - 0.16, AST - 0.48, total protein
(TP)—79.5 g/l, glucose — 5.04 mmol/l.

Abdominal ultrasound: echo-signs of moderate diffuse
changes of the liver, gallbladder deformation, chronic cho-
lecystitis, diffuse pancreatic changes.

According the obtained data, the diagnosis was
established: rifampicin-resistant tuberculosis (Rif TB)
(10.2020) infiltrating left lower lung lobe, Destruction +,
MBT +, microscopy (M) —, MG +, Rif +. Extrapulmonary
tuberculosis (EPTB), ulcerative B6 on the left. Category 4
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(newly diagnosed tuberculosis (NDTB)). HIV infection,
IV clinical stage.

The patient was hospitalized to the Pulmonary Tuber-
culosis Department No. 2 of MNPE “ZRPCMDC” ZRC,
where she was prescribed a course of antimycobacterial
therapy (AMBT) according to the scheme for category 4.
After 3 weeks, we obtained results of the BAL liquid culture
showing resistance to isoniazid (H) and streptomycin (S).
The diagnosis Rif TB was changed to multidrug-resistant
TB (MDR-TB), culture (C) +, resistance 1 (HRS). The TB
treatment regimen was not adjusted based on the drug
susceptibility test (DST) data, because the HS resistance
detected had no effect on the AMBT regimen previously
prescribed.

After one month of AMBT, according the data of the FBS
from 11.2020, positive changes were diagnosed seen in
resorption of B6 ulcerous TB on the left side; the previously
detected stenosis was not diagnosed. At the same time,
MBT was not isolated from the BAL and sputum.

After 3 weeks of AMBT (01.2021), a control chest X-ray
examination (Fig. 2): polymorphic foci within the area of local
fibrosis were diagnosed in the left lower lobe; the roots were
structural; right side —without changes. Conclusion: positive
radiological dynamics.

GBA: HGB - 118 g/, RBC - 3.77 x 10'?/l, WBC -
4.0 x10%1, PLT-214 x 10%1, EOS - 1 %, banded neutrophils
(b/n) — 6 %, segmented neutrophils (s/n) — 64 %, LYM —
26 %, MONO - 3 %, ESR — 5 mm/hour.
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Fig. 1. Plain X-ray + lateral X-ray of the left lung from 10.2020.
Fig. 2. Chest X-ray from 01.2021 (after 3 months of AMBT).

Fig. 3. Chest CT from 02.2021 (after 4 months of AMBT).

Biochemical blood analysis (01.2021): bilirubin total —
10.1 umol/l, thymol test—2.07 U, ALT-0.19,AST-0.47, TP
—80.7 g/l, creatinine — 139.5 umol/l, glucose — 6.85 mmol/l.

Sputum smear test: M —, MBT —.

After 4 months of AMBT (02.02.2021), chest computed
tomography (CT) with bolus intravenous contrast enhance-
ment was performed (Fig. 3): CT-signs of focal changes in
the apical segment of the left lung, more probably of a specific
infectious cause. On the left side of C6, multiple grouped, sol-
id, rounded foci of the same type with homogeneous density
and quite clear contours, ranging in size from2 mmto 14 mm
were detected. The draining bronchus had the largest focus.

Taking into account the positive radiological dynamics,
cultural negativity after 1 month since AMBT, the patient
was discharged from the hospital for outpatient treatment.

Clinical case 2. Patient C., 37 years old. From
the anamnesis: HIV infection was detected on 10.2005.
However, ART started only on 07.2010. She had no previous
TB history.

Dynamics of indicators:

-03.2017: CD, lymphocytes — 289 cells, VL — RNA-co-
pies/ml,

—02.2018: CD, lymphocytes — 95 cells, VL — < RNA-co-
pies/ml,

—09.2020: CD, lymphocytes — 100 cells, VL —46 RNA-
copies/ml.

In April 2020, the patient complained of taste and
smell loss, weakness, fever up to 38 °C, cough and scarce
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sputum, chest pain and shortness of breath during ex-
ercise. Firstly, a PCR was performed, as the patient had
contact with COVID-19 patient whose result was positive.
Afamily physician prescribed an appropriate treatment for
10 days, at the end of which, PCR test result was negative
for COVID-19. The general condition did not improve.
Chest X-ray from 04.2020 (Fig. 4) revealed the follow-
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Fig. 4. Plain X-ray from 04.2020.
Fig. 5A. Plain chest X-ray from 06.2020.

Fig. 5B. Tomography of the left upper lung lobe 9.0 from
06.2020.

Fig. 6A. Plain chest X-ray from 08.2020.

Fig. 6B. Tomography of the left upper lung lobe 9.0 from
08.2020.

ing changes: a massive area of infiltration in S1 + 2 on
the left connected with the infiltrated root of the lung;
destruction up to 2.0 cm in diameter seen in the infiltration
zone.

The patient was referred to MNPE “ZRPCMDC” ZRC
for further examination, after being detected with the X-ray
changes.
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Fig. 7. Chest CT from 08.2020.

Rifampicin-resistant MBT were isolated from the spu-
tum: M +, MG +, Rif +.

GBA: HGB - 70 g/l, RBC - 2.7 x 10'%I, WBC -
3.5x10%1, PLT-590 x 101, EOS - 0 %, banded neutrophils
(b/n) — 8 %, segmented neutrophils (s/n) — 62 %, LYM —
24 %, MONO -6 %, ESR — 67 mm/hour.

Biochemical blood analysis: bilirubin total — 7.21 umol/l,
thymol test - 5.7 U, ALT - 0.24, AST - 0.29, TP - 65.2 g/,
creatinine — 90.2 ymol/l, glucose — 5.1 mmol/l.

Spirography revealed: degree | respiratory insuf-
ficiency.

ECG data: voltage was sufficient, sinus rhythm, HR
116 beats/min., normal EHA position, incomplete right
bundle branch block (incomplete RBBB), diffuse myocardial
changes, QTcF = 391 msec.

According the data obtained, the diagnosis was estab-
lished: Rif TB (30.04.2020) infiltrative of the left upper lung
lobe, Destruction +, MBT +, M +, MG +, Rif +. Category 4
(NDTB). HIV infection, IV clinical stage.

The patient was hospitalized to the Pulmonary Tubercu-
losis Department No. 2 MNPE “ZRPCMDC” ZRC, where she
was prescribed a course of AMBT according to the scheme
for category 4. We obtained results of the liquid sputum
culture showing resistance to isoniazid (H), rifampicin (R),
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pyrazinamide (Z), ethambutol (E). The diagnosis Rif TB
was changed to MDR-TB, C +, resistance 1 (HRZE). The
TB treatment regimen was not adjusted based on the DST
data, because the HRZE resistance detected had no effect
on the AMBT regimen previously prescribed.

After 2 months of AMBT (06.2020), the patient was
sputum culture positive despite the negative radiological
dynamics.

Plain chest X-ray + CT of the left upper lung lobe 9.0
(Fig. 5A, 5B): in S1 + 2 of the left lung, the massive area of
infiltration was connected with the infiltrated root of the lung;
adestruction up to 2.5 cm was seen in the zone of infiltration;
in the left lower lung lobe and in the right lung — numerous
foci of dissemination; sinuses were free.

GBA: HGB - 67 g/l, RBC - 2.51 x 10%/I, WBC -
3.5x10%, PLT—584 x 10°1, EOS - 0 %, banded neutrophils
(b/n) = 7 %, segmented neutrophils (s/n) — 63 %, LYM —
24 %, MONO - 6 %, ESR — 65 mm/hour.

Biochemical blood analysis: bilirubin total — 8.38 umolll,
thymol test—15.34 U, ALT -0.26, AST-0.38, TP-67.6 g/,
creatinine — 102.3 ymol/l, glucose — 5.3 mmol/l.

Ultrasound of the hepatobiliary and urogenital system:
enlargement and diffuse changes with focal liver fibrosis,
diffuse changes in the renal parenchyma.

After 4 months of AMBT (08.2020), there was sputum
culture-negative conversion, and the radiological dynamics
was positive.

Plain chest X-ray + CT of the left upper lung lobe 9.0
(Fig. 6A, 6B): in the left upper lung lobe, the focal infiltra-
tion was partially resorbed, destruction was not defined;
in the right lung, the foci of dissemination were partially
resorbed.

The patient, on his own initiative, underwent chest CT
in 08.2020 (Fig. 7): left-sided plural effusion of 106 x 28 mm
and pleural miliary foci of 3-2 mm were defined. Multiple
compacted foci from 2-3 mm to 10-13 mm in diameter
were defined in C1/2, C3, C6 of the left lung. An infiltrate of
75 x 30 mm in size with lumens of deformed bronchi was
seen in C3 of the left lung and paramediastinal lobe. Areas
of “frosted glass” were not detected.

After 6 months of AMBT (10.2020), the patient was
sputum culture negative, but the radiological dynamics
became worse.

Plain chest X-ray + CT of the left upper lung lobe 9.0
(Fig. 8A, 8B): the increased in size infiltration area in the left
upper lung lobe extending to the root of the lung was seen;
bronchial lumens were traced against the background of
infiltration, destruction was not defined; in the left lower
lung lobe and in the right lung, numerous focal shadows of
medium intensity were revealed against the background of
a deformed lung pattern; the structure of the left root was
reduced, the right root — without changes.

The patient was diagnosed with worsened asphyxia, so
a control spirography was performed: degree |l respiratory
insufficiency.

ECG data: voltage was sufficient, sinus rhythm, HR 87
beats/min., normal EHA position, incomplete RBBB, diffuse
myocardial changes, QTcF = 412 msec.

GBA: HGB - 116 g/l, RBC - 3.6 x 10'%I, WBC -
4.6 x 10%1, PLT-260 x 10%1, EOS -0 %, banded neutrophils
(b/n) — 6 %, segmented neutrophils (s/n) — 62 %, LYM —
24 %, MONO - 8 %, ESR — 15 mm/hour.
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Biochemical blood analysis: bilirubin total — 7.8 pmol/l,
thymol test—8.34 U, ALT - 0.16, AST - 0.24, TP - 60.6 g/,
creatinine — 89.9 pymol/l, glucose — 5.1 mmol/l. The patient
was discharged from the hospital for outpatient treatment.

Clinical case 3. Patient K., 52 years old. From the an-
amnesis: HIV infection was first detected in 2015 during
the treatment of NDTB. He refused ART. Anti-TB treatment
was effective and the patient recovered.

In August 2020, the patient complained of throat irrita-
tion, hoarseness of voice, discomfort when swallowing, and
foreign body sensation in his throat. The patient went to an
otorhinolaryngologist, who prescribed him an examination.

Thus, the laryngeal tomography of 12.0-12.5 (Fig. 9A,
9B) showed asymmetry of the aryepiglottic fold on the right
side due to an additional mass in it. Pyriform sinuses were
not changed. Supraglottic and subglottic spaces — without
changes. Conclusion: neoplasm of the right cranial — ep-
iglottis fold.

Otorhinolaryngological conclusion: laryngeal neo-
plasms. Recommendations: laryngeal biopsy, CT/magnetic
resonance tomography (MRI) of the neck, FBS, a consul-
tation with an oncologist.

The patient categorically refused to be consulted by
the oncologist.
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Fig. 8A. Plain chest X-ray from
10.2020.

Fig. 8B. Tomography of the left
upper lung lobe 9.0 from
10.2020.

Fig. 9A. Laryngeal tomography
12.

Fig. 9B. Laryngeal tomography
12.5.

On the tomography of the upper lung lobes 7.0-9.0
(Fig. 10), the following changes were found: merging
infiltrations with destructions up to 1.0 cm in diameter in
the upper lung lobes (more on the left) and in the left C6.

The patient was referred to MNPE “ZRPCMDC” ZRC
for further examination.

MBT were isolated from the sputum: M +, MG +, Rif +,
C +, resistance 1 (HR).

GBA: HGB - 124 g/l, RBC - 3.89 x 10%/|, WBC —
6.75 x 10%/1, PLT — 590 x 10%1, EOS - 3 %, banded neu-
trophils (b/n) — 6 %, segmented neutrophils (s/n) — 64 %,
LYM - 19 %, MONO - 8 %, ESR — 46 mm/hour.

Biochemical blood analysis: bilirubin total — 9.42 ymol/l,
thymol test—11.6 U, ALT — 0.85, AST - 0.64, TP-67.5 g/,
creatinine — 171 umol/l, glucose — 5.38 mmolll.

Spirography revealed no respiratory insufficiency.

ECG data: voltage was reduced, sinus rhythm, HR 75
beats/min, left EHA deviation, diffuse myocardial changes,
QTcF =383 msec. Blood test for CD4 lymphocytes — 146 cells.

An infectiologist consultation: HIV infection, IV clinical
stage. Oropharyngeal candidiasis.

The diagnosis was established: MDR-TB (31.08.2020)
infiltrative upper lobe of the left lung, Destruction +,
MBT +, M +, MG +, Rif +, C +, Resistance 1 (HR).
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Category 4 (recurrent tuberculosis). HIV infection, IV clinical
stage. Oropharyngeal candidiasis. Laryngeal neoplasms.

The patient was hospitalized to the Pulmonary Tubercu-
losis Department No. 2 MNPE “ZRPCMDC” ZRC, where he
was prescribed a course of AMBT, according to the scheme
for category 4, ART and treatment of opportunistic infections
(biseptol, fluconazole).

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Fig. 10. Tomography of the upper lung lobes 7.0-9.0.

Fig. 11A. Plain chest X-ray from 10.2020.

Fig. 11B. Tomography of the upper lung lobes from 10.2020.
Fig. 12A. Plain chest X-ray from 01.2021.

Fig. 12B. Tomography of the upper lung lobes from 01.2021.

After 2 months of AMBT (11.2020), positive dynamics
were determined, manifesting by sputum culture negativity
(M =, C -) and partial resorption of infiltrative changes in
the lungs. Plain chest X-ray + Tomography of the upper lung
lobes 7.0 (Fig. 11A, 11B).

GBA: HGB - 148 g/l, RBC — 4.62 x 10%/|, WBC —
8.6 x 10%1, EOS - 1 %, banded neutrophils (b/n) — 6 %,
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segmented neutrophils (s/n) — 55 %, LYM — 30 %, MONO
—8 %, ESR - 48 mm/hour.

Biochemical blood analysis: bilirubin total — 10.2 ymol/l,
thymol test — 11.2 U, ALT - 0.1, AST - 0.45, TP - 68.6 g/,
creatinine — 171 umol/l, glucose — 5.2 mmol/l.

After 4 months of AMBT (01.2021), sputum culture was
negative (M-, C -), and radiological dynamics was positive.

Plain chest X-ray + Tomography of the upper lung lobes
7.0 (Fig. 12A, 12B)): fibro-bullous changes, polymorphic foci
and infiltrates with destructions up to 1.0 ¢cm in diameter
were identified on the right upper lobe and C6 on the back-
ground of mixed fibrosis.

In the left upper lobe, pneumatosis was reduced, in-
terlobar pleura was compacted at the level of the posterior
third rib. In the middle pulmonary field, polyfibrosis, localized
polymorphic foci and infiltrates with destructions from 0.5 cm
to 2.0 cm in diameter were seen with a wide extension to
the root. The root was deformed, fibrously modified, pulled
up to the upper. Pulmonary heart.

GBA: HGB - 130 g/l, RBC - 4.0 x 10", WBC -
5.2 x 109/, EOS - 4 %, banded neutrophils (b/n) — 5 %,
segmented neutrophils — 59 %, LYM — 28 %, MONO -4 %,
ESR - 12 mm/hour.

Biochemical blood analysis: bilirubin total — 9.1 pmol/l,
thymol test — 6.3 U, ALT - 0.26, AST - 0.31, TP - 68.6 g/,
creatinine — 119 pmol/l, glucose — 5.6 mmol/l.

In February 2021, the patient complained of fever up
to 38, smell loss, shortness of breath and cough. The PCR
result on COVID-19 was positive. Spirography revealed
degree |l respiratory insufficiency.

GBA: HGB - 148 g/l, RBC - 4.9 x 10"/, WBC -
5.2 x 109/, PLT — 530 x 10%1, EOS - 1 %, banded neutro-
phils — 3 %, segmented neutrophils — 57 %, LYM - 31 %,
MONO - 8 %, ESR - 34 mm/hour.

Along with such findings, sputum culture was positive:
M (1+).

The additional COVID-19 treatment was prescribed
for the patient.

In March 2021 (one month after the diagnosis of COV-
ID-19), the patient was sputum culture negative (M-), and
blood inflammatory changes were resolved being charac-
teristic of COVID-19.

GBA: HGB - 145 g/l, RBC - 3.9 x 10!, WBC -
5.3 x 1091, PLT — 246 x 10%1, EOS - 3 %, banded neutro-
phils — 6 %, segmented neutrophils — 58 %, LYM — 29 %,
MONO -4 %, ESR — 15 mm/hour.

The patient was discharged from the hospital for out-
patient treatment.

Discussion

In clinical case 1, in the HIV-infected patient, MDR-TB
was detected after COVID-19 diagnosis. The patient was
HIV-positive for a year and received ART since HIV infection
was diagnosed. All the time, the patient was determined
with severe immunosuppression (<200 CD4-lymphocyte
cells). She had no previous history of TB. TB was detected
after 2 months following COVID-19, which was effectively
treated. The course of COVID-19 was not difficult and
without X-ray changes. But after the COVID-19, subfe-
brile temperature persisted, which became the reason for
the X-ray examination, where characteristics of TB changes
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were found. This clinical case has shown that after mild
and treated COVID-19, even on the background of severe
immunosuppression, but with timely prescribed AMBT and
ART, the MDR-TB course in patient was favorable with
positive dynamics.

In clinical case 2, in the HIV-infected patient, MDR-TB
was detected concomitantly with COVID-19. The patient
was HIV-infected for 15 years and received ART for 10 years
since diagnosis of HIV infection. He had no past history
of TB. During 4 months of AMBT, the patient had severe
hematological changes characteristic of COVID-19, which
indicated a significant effect of active COVID-19 process on
the background of severe immunosuppression caused by
HIV infection (100 CD4 lymphocyte cells). These changes
might have inhibited the rapid achievement of positive re-
sults in the treatment of MDR-TB. At the same time, after 6
months, respiratory insufficiency worsened in the patient.
The clinical case has indicated that the patient received all
3 therapies for MDR-TB, HIV and COVID-19 in full and on
time. In contrast to clinical case 1, the patient was diagnosed
with @ more severe process that required a longer period of
treatment, although it was effective.

In clinical case 3, the HIV-infected patient with
COVID-19 was diagnosed after 5 months of MDR-TB
treatment. The patient suffered from HIV infection for
5 years, did not receive ART (refusal). The patient also
had severe immunosuppression caused by HIV infection
(146 CD4 lymphocyte cells). He started ART only during
the treatment of MDR-TB, so 5 years after the diagnosis
of HIV infection. The patient had the past history of TB (5
years ago). MDR-TB was detected during examination as
aresult of laryngeal neoplasm diagnosis. After 2 months of
AMBT, the positive dynamics was determined manifesting
by sputum culture negativity (M-, C-) and partial resorption
of infiltrative changes in the lungs. But after 5 months of
AMBT, the patient was diagnosed with COVID-19 with
severe clinical symptoms, increasing intoxication and
bronchopulmonary syndromes. Alongside this, sputum
culture was positive. But after prescription of appropriate
COVID-19 treatment against the background of AMBT
and ART, positive dynamics and culture negativity were
determined.

All 3 patients completed AMBT of MDR-TB with result
— recovery.

As we can see, COVID-19 occurred independently of
the MDR-TB occurrence (before, during or after the diagno-
sis of active TB) in HIV-infected patients, confirming the data
of D. Visca et al. [11] and disproving the data of Y. Gao et
al. [5]. In the HIV-infected patient with recurrent TB (clinical
case 3), COVID-19 synergism with MDR-TB contributed to
the more severe course and more severe clinical evolution,
which complemented the data of J. L. Tamuzi et al. [10] and
R. Crisan-Dabija et al. [12].

Conclusions

Regardless of the HIV infection duration with underlying
severe immunosuppression (<200 CD4 lymphocyte cells)
and the time to COVID-19 diagnosis (before, during or after
the diagnosis of MDR-TB) on the background of timely
therapy of MDR-TB, HIV and COVID-19, positive results
can be achieved while saving the lives of patients.
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Prospects for further research. Further study of
interesting and relevant clinical cases of MDR-TB course
in combination with other diseases in order to determine
the prognosis for patients’ life and management tactics.
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