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LONG-TERM OUTCOMES OF TUBERCULOUS PLEURISY
TREATMENT WITH REGARD TO DIAGNOSTIC TECHNIQUE
USED FOR PLEURAL EFFUSION SYNDROME DIAGNOSIS

Introduction. Despite the overall positive epidemiological trend, the
burden of tuberculosis in Ukraine remains significant. The most common
form of extrapulmonary TB is tuberculous pleurisy. The share of the
latter in the structure of all tuberculosis forms is within 10-12% or more.
The clinical picture of specific pleurisy is diverse, so its diagnosis is of-
ten complicated and ultimately leads to various negative consequences.
The authors suggested using a diagnostic system based on ultrasound
findings to detect pleural effusion syndrome.

Methods. We examined 329 patients with tuberculous pleurisy, who
were divided into two groups. There were 142 subjects in the main group
and 187 subjects in the comparison group. The radiodiagnostic examina-
tion was based on traditional chest radiography. The patients of the main
group were examined according to the pleural diseases diagnostic algo-
rithm implemented by the fellows of the department (utility model patent
of Ukraine No. 114430).

Results. In the long-term period, residual changes (thickening) in the
pleural cavity were found in 6.8% of patients in the main group vs.
19.8% of patients in the comparison group (p < 0.05), changes in dia-
phragmatic skeletopy were observed in 13.5% vs. 25.9%, respectively
(p < 0.05), and diaphragmatic mobility disorder — in 5.4% vs. 18.5%,
respectively (p < 0.05). Patients with tuberculous pleurisy who had been
examined according to the proposed algorithm developed chronic pleuri-
sy 7.1 times less often (1.4% vs. 9.9%, p < 0.05) and pulmonary disease
— 2.7 times less often (4.1% vs. 11.1%, respectively, p > 0.05).

Conclusion. Taking into account the early detection of pleural effu-
sion and timely verification of the disease, the proposed diagnostic algo-
rithm for pleural diseases allows to reduce the long-term effects on the
chest wall, lungs, and pleura.
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BIJJAJIEHI PE3YJIbTATH JIIKYBAHHSA TYBEPKYJIbO3Y
IVIEBPH 3AJIEZKHO BIJ BUBOPY METOJAY JIATHOCTHUKH
CHHAPOMY IIVIEBPAJIBHOI'O BUIIOTY

Beryn. Ilonpu 3aranpHy MO3WTHBHY €IiAEMIONIOTIYHY TEHICHIIIIO,
TATap TYOCPKYIhO3y B YKpaiHi 3anuimaeTscs 3HauHUM. Haitbimpm gac-
TOIO (hOPMOIO TIO3aTeTeHEeBUX HOTOo (popM € TyOepKyIbO3HUH IUICBPHT.
[TuromMa Bara OCTaHHBOTO y CTPYKTYpi BCHOTO TyOEpKyJIbO3y 3HAXO-
muteest y mMexkax 10-12 % i 6inprre. KominiuHa kapTuHa crienudidHOro
IUIEBPUTY PI3HOMaHITHA, TOMY JiarHOCTHKa HOTro 4acTo yCKJaJHEeHa Ta
NPU3BOJNTh, y MIJICYMKY, IO PI3HHX HETaTUBHHUX HACIiJIKiB. ABTOpHU
3aIpOIOHYBAIN 3aCTOCOBYBATH JUISl BUSIBIICHHS CHH/POMY ILI€BPaIbHO-
rO BUIIOTY CHCTEMY JIarHOCTHKH, B OCHOBI SIKOi JIGKHTH YJIBTPaCOHOC-
KOTTisl.

Metoaun. Hamu Oymo obctexxeHo 329 xBopHX i3 TyOepKyIb030M
TUIEBPH, SKi OyJIM PO3IOALICHI HA Bl TPYIH. Y OCHOBHY T'PYILY YBIHIILIO
142 ocobwu, y rpymy nopiBHIHHS — 187. B 0CHOBI 00cTeXEHHSI METOIOM
MPOMEHEBOI IarHOCTHKN Oyia TpaauliiiHa peHTreHorpadis opraHiB
IpyJHOT HOPOKHUHU. XBOPI OCHOBHOI TPYIH OOCTEKYBAJIUCh 3TiTHO 3
ITOPUTMOM JIIarHOCTUKU 3aXBOPIOBAHb IUIEBPU, BTUICHUM Yy JKUTTS
cniBpoOiTHHKaMu Kadeapu (mareHT YKpaiHM Ha KOPUCHY MOJIENb
Ne 114430).

PesyabraTu. Y BignaneHuid nepioJ] MOMIMPEHICTh 3aJUIIKOBUX 3MiH
3 0OKy IUIEBpalbHOI HOPOKHUHYU Y BHIIISII HAalllapyBaHb Mallkd Micle Y
6,8 % XBOpHX OCHOBHOI rpymu npotH 19,8 % — rpynu nopiBHAHHS (p <
0,05), mopymenns ckeneroromii miapparmu — y 13,5 % mporu 25,9 %
xBopux BinnosizHo (p < 0,05) Ta ii pyxmmsocri (5,4 % nporu 18,5 %
xBopux, p < 0,05. Y xBopHux Ha TyOepKyIb03 IIEBPH, OOCTEKEHUX Bil-
MOBIZTHO /IO 3alpONOHOBAHOTO aJITOPUTMY, XPOHIYHHI IUIEBPUT PO3BU-
BaeThea y 7,1 pa3zy menm gacto (1,4 % xBopux npotu 9,9 %, p < 0,05), a
JiereHeBe 3axBoproBaHHs y 2,7 pa3y (4,1 % ta 11,1 % xBopux BiINOBij-
HO, p > 0,05).

BucHOBOK. 3acTOCYBaHHS 3allpOIIOHOBAHOIO aJITOPUTMY J1iarHOCTH-
KU 3aXBOPIOBAHb IJICBPH, 3 YPaXyBaHHSIM PaHHbOTO BUSIBJICHHS IIJIeBpa-
JILHOTO BHIIOTY Ta MPOBEJICHHS CBOEYACHOT Bepudikaii 3aXBOPIOBAHHS,
JTO3BOJISIE 3MEHIIUTH Yy BiJIaJIcHWH Tepio[ HAcHiAKiB 3 OOKy TpymaHOT
CTIHKH, JIETeHb Ta IJIEBPH.

Koaio4oBi ciioBa: cHHAPOM IUIEBPAIBHOTO BUIIOTY, IUIEBPHT, TYOEp-
KYJIb03, TIarHOCTUKA, BiIIAJICHI Pe3yIbTaTH.

ABTOp, BignoBinansHmii 3a aucryBannsi: Irop JI. Jyxwuii, kadenpa Xipyprii, TpaBmaTosorii, opromexii ta

¢druziatpii MeauaHOTO 1HCTUTYTY CyMCBKOTO JIepXKaBHOTO yHiBepcutery, M. Cymu, Ykpaina
e-mail: gensurgery@med.sumdu.edu.ua

How to cite/ Ik umryBatm crarrio: Duzhyi ID, Oleshchenko HP, Psarova VH. Long-term outcomes of
tuberculous pleurisy treatment with regard to diagnostic technique used for pleural effusion syndrome diagnosis.

EUMJ. 2022;10(2):124-130

DOlI: https://doi.org/10.21272/eumj.2022;10(2):124-130

INTRODUCTION/BCTYII

A serious burden for the healthcare system in the
world and particularly in Ukraine is represented by
the growing number of socially significant diseases.

Among these, tuberculosis (TB) occupies a leading
place [1, 2]. In developed countries, the
epidemiological situation with tuberculosis is stable
and improving. Despite the overall positive
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epidemiological trend, the burden of tuberculosis in
Ukraine remains significant. In 2018, the prevalence
of tuberculosis in the country (new cases and
relapses) was 80 per 100,000 population. In Ukraine,
the share of pre-extensively drug-resistant TB (pre-
XDR-TB) and extensively drug-resistant TB (XDR-
TB) cases increased from 47.4 to 51.3% in 2015-
2018. Among patients with  chemoresistant
tuberculosis, multidrug-resistant TB (MDR-TB) with
tissue destruction in the lungs predominated over
other TB types (57.3%), and only 57.8% were treated
effectively [3].

The incidence of TB in the Sumy region in 2004—
2019 remained at the same level (46.4 and 47.4 per
100,000 population, respectively). As compared to
the Sumy region, there was a decrease in morbidity
in Ukraine during these years from 72.0 to 47.6 per
100,000 population. This was not the evidence of
positive dynamics, but rather of a negative trend, as
it was related to the exclusion of the occupied
territories of the Donetsk and Luhansk regions and
Crimea from the statistical data. The number of
patients with extrapulmonary TB in the Sumy region
is 14.6%, and in Ukraine as a whole, it is 10.7%,
which is the result of disorganization of medical care
provision in general and phthisiatric care in
particular, and is an unfavorable indicator of the lack
of extrapulmonary TB specialists in Ukraine [4]. The
most common form of extrapulmonary TB is
tuberculous pleurisy (pleural effusion). The share of
the latter in the structure of all tuberculosis forms is
within 10-12% or more [5]. In HIV-positive patients,
it may reach up to 30-70%, depending on the state of
immunity [6]. Considering this, the problem of
tuberculous pleurisy diagnosis remains relevant.

Pleural effusion syndrome (PES) is the leading
symptom of pleurisy of any origin. Peculiarities of
the innervation of the pleural cavity, chest and
abdominal walls, peritoneum, lumbar and gluteal
areas disguise the first manifestations of the
tuberculous process in the pleura which can be
mistaken for other pathological processes and
conditions. In this regard, the frequency of
misdiagnosis amounts to 20-40% [7].

Detection of tuberculous pleurisy includes both
clinical and X-ray examination of patients. Along
with the latter, another most highly informative, safe,
and widely available method is a non-invasive
ultrasound examination [8, 9, 10], which is especially
useful when the process is localized in limited-access
areas of the chest cavity or presents with a small
amount of effusion [11, 12].

Obijective. To study the long-term outcomes of
the treatment with regard to the diagnostic method,
which will contribute to the justification of the
proposed method for pleural disease verification.

Materials and Methods. We examined 329
patients with tuberculous pleurisy, who were divided
into two groups. There were 142 subjects in the main
group and 187 subjects in the comparison group. All
patients were examined at the Municipal Non-Profit
Enterprise of Sumy Regional Council "Regional
Clinical Phthisiopulmonology Medical Center". The
patients of the comparison group were examined
according to the existing standards approved by the
orders of the Ministry of Health of Ukraine [13, 14,
15, 16]. The radiodiagnostic examination was based
on traditional chest radiography. This group of
patients was studied retrospectively. The patients of
the main group were examined according to the
pleural diseases diagnostic algorithm implemented
by the fellows of the department [8, 9, 17]. At the
primary level of medical care provision, its
components were: a detailed anamnesis with an
emphasis on social status, precipitating factors, and
comorbidities; physical examination for a possible
pleural effusion recognition. In case pleural effusion
was suspected, it was necessary to perform an
ultrasound examination and traditional chest x-ray
examination at the secondary level of medical care
provision. After pleural effusion being diagnosed, the
patient was immediately referred to a highly
specialized institution for verification of the
diagnosis. At the tertiary level of medical care
provision, a pleural puncture was suggested; if
pleural effusion was confirmed and there were no
contraindications to thoracoscopy (thrombocytopenia,
signs of a recent myocardial infarction, etc.),
thoracoscopy with pleural biopsy in 5 areas was
performed for cytological, histological, microscopic,
bacteriological and gene-molecular research. On the
second or third day after elimination of the effusion,
plain and lateral chest X-rays were performed to rule
out a parenchymal pulmonary process; depending on
X-rays and endoscopic examinations results,
tomography was considered; if no findings were
indicative of tuberculosis, neoplastic process,
pleurisy caused by trauma, and cardiac hydrothorax,
a blood test was performed using enzyme
immunoassay and polymerase chain reaction to
check for rare forms of pleural inflammation, and
biopsy of relevant body parts was used to rule out
systemic diseases.

There were 83 (58.5%) city residents and 59
(41.5%) rural residents in the main group vs. 123
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(65.8%) and 64 (34.2%) subjects, respectively, in the
comparison group. In the main group, there were 41
(28.9%) patients aged 30-39 years and 28 (19.7%)
patients aged 40-49 years. In the comparison group,
49 (26.2%) patients were aged 30—39 and 45 (24.1%)
patients were aged 40—49. The majority of patients in
both groups were males: 115 (81.0%) in the main
group vs. 138 (73.8%) in the comparison group.
Thus, the groups did not differ significantly (p >
0.05) by the place of residence, age, and gender.

Among the patients of the main group, pleural
effusion was diagnosed in 134 (94.4%) subjects
immediately during the first ultrasound examination.
They were immediately referred for a full diagnostic
algorithm. In 52 (27.8%) patients of the comparison
group, no changes were found in the pleural cavity
during the initial X-ray examination. Only 10 (5.3%)
patients were diagnosed with pleurisy and were
referred for invasive diagnosis at the clinic. 125
(66.9%) patients in the comparison group were
diagnosed with pneumonia and underwent treatment
at their place of residence in district hospitals. In
these patients, pleural effusion was found only
during return visits.

In order to study long-term outcomes, we
developed the questionnaire "Follow-up of patients
who underwent treatment for tuberculous pleurisy".
The questions in the questionnaire related to pain
character: pain type (dull, aching); the presence of
weather-related pain (occurring with changes in
barometric pressure, humidity, or other weather
phenomena); the presence of exercise-induced pain
(occurring or changing with or after physical
exertion). Respondents answered "Yes" or "No" to
the questions.

Results and discussion. The study of long-term
outcomes (2-4 years after the end of the main course
of chemotherapy) of the diagnostic and treatment
process was carried out by surveying patients of both
groups through district tuberculosis  offices.
Questionnaires were sent to 85 patients from the
main group and 93 patients from the comparison
group. The questionnaires were sent back by 74
patients from the main group and 81 patients from
the comparison group.

The obtained data regarding the subjective
sensations of the subjects from the side of the pleural
cavity were as follows. 13 (17.6 %) subjects in the
main group and 29 (35.8 %) subjects in the
comparison group (i.e. twice as much) experienced
constant aching pain in the chest on the side of
disease location. At the same time, in the main group

pain occurred in the subjects who still had changes in
the diaphragm area at the end of the treatment.

6 (8.1%) subjects in the main group indicated that
pain used to appear depending on atmospheric
phenomena. These patients had been discharged with
residual wall changes at the end of the treatment. The
same complaints occurred in 17 (21.0%) subjects of
the comparison group who had been discharged with
similar changes. Therefore, this pain phenomenon
was 2.6 times more frequent in the subjects of the
comparison group.

The pain appearing during physical exertion and
causing a change in the respiratory act (deep
breathing, hurried breathing, shortness of breath) was
usually observed in patients of both groups with
residual changes related to the diaphragm. Among
the subjects of the main group, it was indicated by 14
(18.9%) respondents and among the subjects of the
comparison group — by 55 (67.9%) respondents (p <
0.05). Thus, delayed diagnostics and, accordingly,
late treatment were accompanied by greater residual
changes at the time of discharge from the hospital
and by more pronounced subjective pain in the
remote period.

We analyzed the objective data from the medical
records of the patients who provided their
questionnaires through the district tuberculosis
offices (Table 1). The study was conducted based on
X-ray morphological changes found in the pleural
cavity on the side of the affected hemithorax.

Pleural costal thickening and "blunting” of
diaphragmatic sinuses were found in 5 (6.8%)
subjects of the main group vs. 16 (19.8%) subjects of
the comparison group (2.9 times more). A change in
the shape and position of the diaphragm in the
convalescents of the main group (defined as
"changes in diaphragmatic skeletopy") occurred in
10 (13.5%) subjects vs. 21 (25.9%) subjects of the
comparison group which is higher by 1.9 times.
Diaphragmatic mobility disorder was observed in 4
(5.4%) subjects in the main group vs. 15 (18.5%)
subjects in the comparison group (p < 0.05). The
difference was 3.4 in favor of the main group
subjects, thus, confirming the effectiveness of the
proposed algorithm for pleural diseases diagnosis
based on ultrasound along with x-ray examination.

There was no recurrence of pleural tuberculosis
with effusion among patients in the main group. At
the same time, in the comparison group, such a
complication occurred in 6 (7.4%) subjects. Due to
the fact that the treatment in the main group started 3
to 4 weeks earlier, relapses of the disease were not
observed.
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Table 1 — Long-term results of diagnosis and treatment of tuberculous pleurisy in the main group and
the comparison group

Changes in pleural cavity
Pleural R ‘ Pl Chroni
Group of thickening, Changes in |Diaphragmatic | eclu;r.en L;monary | ror.uc
patients "blunting” of | diaphragmatic mobility pleural disease ISease pleurisy
diaphragmatic skeletopy disorder
sinuses
abs. % abs. % abs. % abs. % abs. % abs. %
Main group 5 68 | 10 | 135 | 4 | 54 | - ; 3 | 41| 1 | 14
n=74
Comparison 16 | 198 | 21 [259%| 15 |185%| 6 | 74 | 9 |111| 8 | 9.9*
group, n =81

Note: * — a statistically significant difference between the values of the main group and the comparison group (p < 0.05)

Pulmonary tuberculosis developed in 3 (4.1%)
subjects of the main group and in 9 (11.1%)
subjects of the comparison group (p < 0.05), which
was 2.7 times more than in the main group. Among
patients with complicated pleurisy, pulmonary
tuberculosis became multiresistant in 2 (2.7%)
patients of the main group and 7 (8.6%) patients of
the comparison group (p < 0.05).

The reason for the development of the
pulmonary process obviously lies in the
etiopathogenesis of tuberculous pleurisy, which is
one of the disseminated forms of tuberculosis. Still,
the main factors that contributed to the spread of
the process from the pleural cavity to the lungs
were treatment non-compliance and antisocial
behavior which is known to put such people at risk
for tuberculosis development in general and
pulmonary tuberculosis, in particular.

Despite it, the difference in the frequency of
pulmonary tuberculosis between the main group
and the comparison group (2.7 times) eloguently
confirmed that the timely therapy of pleural
tuberculosis (which started 3 to 4 weeks earlier in
the main group) was an essential condition for
preventing the process spread to the lung
parenchyma and presented a strong justification for
the advantages of the proposed algorithm for
diagnosing pleural diseases.

CONCLUSIONS/BUCHOBKHA

Taking into account the early detection of
pleural effusion and timely verification of the
disease, the proposed diagnostic algorithm for
pleural diseases allows to reduce the long-term
effects, such as residual changes (thickening) in the

Chronic pleurisy was reported in 1 (1.4%)
subject of the main group and 8 (9.9%) subjects of
the comparison group.

In addition, we studied the influence of past
tuberculous pleurisy on the respiratory function.
Type | respiratory insufficiency was detected in 16
(21.6%) subjects of the main group vs. 40 (49.4%)
subjects of the comparison group, which was 2.3
times more often. Type Il respiratory insufficiency
occurred in 3 (4.1%) subjects of the main group vs.
8 (9.9%) subjects of the comparison group, which
was 2.4 times more often. Thus, respiratory
insufficiency (both type I and type Il) developed in
59.3% of subjects of the comparison group and
25.7% of subjects of the main group. The 2.3-fold
difference between the studied groups confirmed
the advantages of the proposed algorithm for
pleural effusion syndrome diagnosis, which is
identical to a pleural disease, since all pathologic
processes of the pleural cavity are accompanied by
pleural effusion syndrome.

Of the extrapulmonary forms of tuberculosis,
tuberculous spondylitis developed during the
remote period in one (1.4%) subject from the main
group and in 3 (3.7%) patients of the comparison
group (p > 0.05); however, this difference was not
statistically significant.

pleural cavity (6.8% of patients in the main group
vs. 19.8% of patients in the comparison group,
p <0.05), changes in diaphragmatic skeletopy
(13.5% vs. 25.9%, respectively, p < 0.05), and
diaphragmatic mobility disorder (5.4% vs. 18.5%,
respectively, p < 0.05), and to prevent recurrence of
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pleural disease. Patients with tuberculous pleurisy
who had been examined according to the proposed
algorithm developed chronic pleurisy 7.1 times less

often (1.4% vs. 9.9%, p < 0.05) and pulmonary
disease — 2.7 times less often (4.1% vs. 11.1%,
respectively, p > 0.05).
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