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Primary Tuberculosis in Adults:
Diagnostic Errors

Objective — to study the frequency and causes of diagnostic errors in primary pulmonary tuberculosis
(PrPTB) in adults.

Materials and methods. The frequency and causes of diagnostic errors in verifying PrPTB in adults were
studied by analyzing the pathomorphosis aspect of a specific process. Sectional material from 200 adult deaths
due to primary forms of tuberculosis (PrFTB) over a period of 45 years (1974—2020) was analyzed. The study
period was divided into three periods: the first period spanned from 1974 to 1988, during which three
antimycobacterial drugs (isoniazid, streptomycin, and PASC) were used; the second period ranged from 1989
to 2005, during which rifampicin, ethambutol, and pyrazinamide were added to the treatment regimen; and
the third period covered from 2005 to 2020, during which aminoglycosides, fluoroquinolones, linezolid, and
other antimycobacterial drugs were widely utilized.

Results and discussion. Studies conducted on clinical and pathological material from 200 deaths related to
primary forms of tuberculosis (PrFTB) over the last 45 years (1974—2020) based on data from prosectures in
Lviv indicate a significant decrease in the number of deaths from primary pulmonary tuberculosis (PrPTB)
among the adult population. This decline is attributed to the widespread adoption of modern antimycobacterial
therapy for patients with pulmonary tuberculosis (PTB). The predominant clinico-pathological form of PrPTB
is tuberculosis of the intrathoracic lymph nodes (TBILN), which manifests with various progression variants.
Complications of a specific nature (such as miliary TB, TB meningitis, and TB sepsis) prevail among the direct
causes of death. However, diagnosing PrPTB in adults poses significant challenges in modern conditions, with
an increasing frequency of underdiagnosis over the years. Diagnostic errors most commonly occur in general
diagnostic hospitals during the verification of TBILN and its complications in patients over 30 years old.

Conclusions. The frequency of underdiagnosing PrPTB has increased due to its atypical course, likely
resulting from the pathomorphosis of a specific process. The discrepancy between clinical and pathoanatomical
diagnoses, attributable to the unique clinical course of PrPTB, was observed in 7.3 % of cases in the first period,
27.2 % in the second, and 40.0 % in the third. Several factors contribute to the underdiagnosis of PrPTB,
including short-term hospital stays, the atypical course of PrPTB due to the pathomorphosis of a specific
process, inadequate patient examination, the lack of urgency for phthisiological evaluation in general medical
institutions and incorrect interpretation of clinical, radiological and laboratory data.
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he frequency of underdiagnosing PrPTB has
increased due to its atypical course, likely
resulting from the pathomorphosis of a specific
process. The discrepancy between clinical and
pathoanatomical diagnoses, attributable to the
unique clinical course of PrPTB, was observed in

7.3 % of cases in the first period, 27.2 % in the sec-
ond, and 40.0 % in the third. Several factors con-
tribute to the underdiagnosis of PrPTB, including
short-term hospital stays, the atypical course of
PrPTB due to the pathomorphosis of a specific
process, inadequate patient examination, the lack of
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urgency for phthisiological evaluation in general
medical institutions and incorrect interpretation of
clinical, radiological and laboratory data. Dissemi-
nated caseous lymphadenitis, extensive pulmonary
lesions and pronounced vascular reactions resulted
in tuberculous bacteremia and rapid progression of
the specific process, leading to large and miliary
forms of lymphogenous and hematogenous dis-
semination. Additionally, the formation of a pri-
mary pulmonary cavern facilitated bronchogenic
dissemination [1—7, 14, 16].

Nevertheless, significant changes in the clinic of
primary forms (PrF) of tuberculosis have occurred
due to the pathomorphosis of a specific process. Ac-
cording to studies by M.I. Sakhelashvili et al. [4, 5],
the generalised forms and accompanying irreversible
specific complications of primary tuberculosis
(PrTB) have almost completely disappeared. This
has led to an increase in the frequency of diagnostic
errors in verifying primary forms of tuberculosis
(PrFTB) in both children and adults [1, 8—16].

In modern conditions, PrTB has shifted from
being primarily a childhood problem to being fre-
quently encountered in adults. Verification of pri-
mary pulmonary tuberculosis (PrPTB) poses sig-
nificant challenges for adults. Despite this, recent
medical literature has devoted little attention to this
issue [9—16].

Objective — to study the frequency and causes
of diagnostic errors in PrPTB in adults.

Materials and methods

To investigate the frequency and causes of diag-
nostic errors in verifying primary pulmonary tuber-
culosis (PrPTB) in adults, considering the patho-
morphosis of the specific process, we conducted an
analysis of sectional material from 200 fatal cases of
primary forms of tuberculosis (PrFTB) in adults
over a 45-year period (1974—2020).

The study period was divided into three periods:
the first period, from 1974 to 1988, during which
three antimycobacterial drugs (AMBDs) — isonia-
zid, streptomycin and PAS (para-aminosalicylic
acid) — were used; the second period, from 1989 to
2005, saw the addition of rifampicin, ethambutol
and pyrazinamide to the treatment regimen; and the
third period, from 2005 to 2020, witnessed the
widespread use of aminoglycosides, fluoroquino-
lones, linezolid and other AMBDs.

Results and discussion

The group of deceased individuals consisted of
102 (51.0 %) men and 98 (49.0 %) women. Among
them, 65 (32.5 %) deaths occurred between 18 and
22 years old, 69 (34.5 %) between 21 and 30 years
old, 21 (10.5 %) between 31 and 40 years old,

17 (8.5 %) between 40 and 50 years old and
28 (14.0%) were over 50 years old.

Our studies revealed a gradual decrease in the
frequency of deaths from primary forms of respira-
tory tuberculosis (RTB) among the adult popula-
tion over the years. In the first period, 109 out of
200 patients died; in the second period — 63; and in
the third period — 28 (54.5, 31.5% and 14.0 %,
respectively).

Out of 200 patients, 127 (64.4 %) were hospital-
ised in anti-tuberculous institutions (Anti-TBIs),
while 73 (36.5 %) were admitted to general medical
hospitals (GMHs). Specifically, in the first period,
91 (63.2 %) patients were referred to an Anti-TBI,
in the second period, 55 (69.6 %) and in the third
period, 12 (34.2 %). The remaining patients were
mistakenly hospitalised in GMHs. These findings
indicate that in the third period, diagnostic errors
occurred at the first stage of patient examination in
65.8 % of cases. Moreover, in the third period, PrTB
was not recognised in Anti-TBIs in 33.3 % of cases,
compared to only 3.3 % in the first period. Conver-
sely, in non-specialised hospitals, PrTB was not
recognised in 69.5 % of cases in the third period,
compared to 24.4 % in the first period.

Among the 200 deaths from PrTB, clinical and
pathoanatomic diagnoses coincided in 118 cases
(59.0 %), while differences in the clinical form and
genesis of the specific process were observed in
39 cases (19.5 %). Complete discrepancy of diagno-
sis was noted in 43 cases (21.3 %). Diagnostic mis-
takes were most commonly made in individuals over
30 years old (79.0 %). Additionally, an increase in
the frequency of diagnostic errors was observed over
the years, particularly in adult patients over the age
of 30, for primary pulmonary tuberculosis (PrPTB)
in specialised institutions.

To determine the increase in the frequency of
undiagnosed PrPTB in adults, a further analysis of
the clinical and anatomical material was conducted
for 60 deceased individuals (26 in the first period,
20 in the second and 14 in the third period) who
had an unrecognised specific process during their
lifetime. Among them, 33 (55.0 %) were men, with
an average age of (41.2 = 3.1) years.

The distribution of age among the deceased indi-
viduals was as follows: 15 (25.0 %) were between 18
and 20 years old, 12 (20.0 %) were between 21 and
30 years old, 12 (20.0 %) were between 31 and
40 years old, 11 (18.3 %) were between 41 and
50 earsold and 10 (16.7 %) were over 51 years old.
A similar age distribution was observed among
deceased women.

Regardless of gender, patients predominantly
died at a young age. Among men, 27 out of 33 (81.8 %)
deaths occurred in individuals under 30 years old,
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Table. Distribution of deaths from primary tuberculosis

Number of deaths

Pathologoanatomical diagnosis

General number

Including women Average age,

Abs. % Abs. % years
Primary tuberculosis complex 18 30.0 12 40.0 251 1.2
Tuberculosis of intrathoracic lymphatic nodes 37 61.6 22 59.4 284+ 24
Chronic primary tuberculosis 5 8.4 2 50.0 31.0£26

while among women, 24 out of 27 deaths (88.9 %)
were in the same age group (p > 0.05).

In the clinical and pathomorphological structure
of those who died from PrPTB, acute forms pre-
dominated, accounting for 60.0 % compared to
40.0 % for chronic forms (p < 0.05). Only 5 (8.4 %)
of the deceased were diagnosed with a chronic
course of PrPTB (Table).

It should be noted that there was a 53.8 % incre-
ase in the number of deceased males and a 34.0 %
increase in individuals over 30 years old with undi-
agnosed TB in the third period compared to the
first. Presumably, changes in the age structure of
those who died from TB, particularly the increasing
age of the deceased, along with a lack of phthisio-
logical awareness, were the main reasons for the
increased frequency of diagnostic errors in this
disease.

The disease typically manifested acutely in the
majority of patients (66.7 %), with rapid progression
observed. A third of these patients were admitted
to the hospital in a serious condition. Regardless of
whether the disease onset was acute or gradual, all
patients died within one month of hospital admis-
sion with unrecognised tuberculosis (TB) in the first
period; this proportion increased to 70.0 % in the
second period and 85.7 % in the third period. These
findings indicate a concerning trend in modern
conditions, with an increasing number of patients
admitted to the hospital in a serious condition and
experiencing fatal outcomes within the first month
of their hospital stay.

The analysis of the sectional material revealed
that the primary cause of death among patients was
the emergence of severe progressive forms of tuber-
culosis affecting the intrathoracic lymphatic nodes
(TBILNS), miliary tuberculosis, tuberculosis men-
ingitis and tuberculosis sepsis, among others, occur-
ring more frequently during the third period com-
pared to the first and second periods. Notably,
tuberculosis sepsis often developed in conjunction
with severe comorbidities, wherein various immu-
nosuppressants were utilised in treatment, or when
the primary specific process coincided with HIV/
AIDS infection [14, 16].

40.0 % of patients were examined and treated in
several medical institutions, some were consulted
by phthisiologists, oncologists, hematologists, sur-
geons, but the diagnosis was established only on
autopsy.

The spectrum of diagnostic errors in the verifica-
tion of PrFTB of the respiratory system and its
forms of progression was quite wide. In particular,
out of 60 patients whose PrTB was detected during
autopsy, they were mistakenly treated for nonspe-
cific lung diseases (15 patients — 25.0 %), malignant
processes in the lungs or in other organs (11 pa-
tients — 18.3 %), diseases of the cardiovascular
system (7 patients — 11.7 %), central nervous system
(8 patients — 13.3 %), urinary-sexual (5 patients —
8.3 %), hematological (6 patients — 10.0 %), septic
state (5 patients — 8.3 %), peritonitis (2 patients —
3.4 %) and typhoid fever (1 patients — 1.7%) [11,
12, 15]. The main reason for these errors was the
pathomorphosis of the specific process, contributing
to the development of an atypical course of PrFTB
and the appearance of 'masks' of the PrPTB course,
such as arthralgia (23.3 %), myalgia (23.3 %), vege-
todystonia (23.3 %), vasculitis (16.7 %), heart pain
(16.7 %), erythema nodosum (16.7 %), anemia
(6.7 %), TB-allergic chorio-retinitis (6.7 %),
TB-allergic keratoconjunctivitis (3.4 %), etc. All of
these factors significantly influenced the referral of
these patients to GMIs rather than to Anti-Tuber-
culosis Institutions (Anti-TBI) [4, 7, 13].

When analysing the reasons for the difference in
clinical and pathoanatomical diagnosis, it was estab-
lished that 16 (26.7 %) of patients with PrFTB were
not diagnosed correctly due to their short hospital
stays. In 15 cases (25.0 %), there was defective
examination due to the lack of phthisiological awa-
reness among general physicians. Additionally, in
16 cases (26.7 %), the unique course of PrTB in
adults contributed to misdiagnosis, and in 8 cases
(13.3 %), incorrect interpretation of clinical and
radiological data was identified [1, 8,9, 12, 14, 16].

It should be noted that in the third period, there
was an increase in the frequency of hypodiagnosing
PrTB, presumably due to its atypical course, pos-
sibly related to pathomorphosis of a specific process.
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Additionally, there was an observed increase in the
incidence of TB cases developing against the back-
drop of severe comorbidities and immunodeficiency
conditions. If in the first period, a complete differ-
ence between clinical and pathoanatomical diagno-
ses, due to the peculiarities of the clinical course of
PrTB, was ascertained in 7.3 % of cases, in the
second period, it was 27.2 %, then in the third
period, it rose to 40.0%.

Conclusions

The analysis of clinical and pathological data from
200 fatalities attributed to PrFTB over the past
45 years (1974—2020), based on data from autopsies
in Lviv, reveals a notable decline in PrTB-related
mortality among adults. This trend can be attrib-
uted to the widespread implementation of modern
antimycobacterial therapy for individuals with PTB.

In adults, primary tuberculosis (PrTB) can pres-
ent itself under the guise of non-specific lung dis-
eases. Symptoms such as arthralgia (23.3 %), myal-

No conflict of interests.

gia (23.3 %), vegetodystonia (23.3 %), vasculitis
(16.7 %), pain in the heart (16.7 %), erythema
nodosa (16.7 %), anemia (6.7 %), TB-allergic cho-
rioretinitis (6.7 %), TB allergic keratoconjunctivitis
(3.4 %) and others may be observed.

The frequency of cases of hypodiagnosing of
PrTB has increased due to its atypical course, which
is presumably a result of the pathomorphosis of a
specific process. If in the first period a complete
difference between clinical and pathoanatomical
diagnosis, due to the peculiarities of the clinical
course of PrTB, was ascertained in 7.3 % cases, in
the second period it was observed in 27.2 %, and in
the third period it rose to 40 % of cases.

Hypodiagnosing of PrTB is caused by several
factors, including the short-term stay of the patient
in the hospital, the atypical course of PrTB resulting
from the pathomorphosis of a specific process, defec-
tive examination of the patient, lack of phthisiolog-
ical urgency in the GMIs, incorrect interpretation
of clinical-radiological and laboratory data.
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0.1 Sakhelashvili-Bil; writing and editing the text — Z.I. Piskur.
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M.I. Caxenawsini, 3.1. Mickyp, 0.1. Caxenawsini-binb
J1bBiBCbKMIt HaLiOHaNbHWIT MeANYHNMIT yHiBepcuTeT iMeHi [laHuna fanuubkoro

IlepBUHHWUI TY6EPKYNbO3 V AOPOCAUX: AIATHOCTUYHI ITOMUIIKN

Mema po6omu — BUBYNTH YaCTOTY i IPUYMHK JIATHOCTHYHUX TIOMUJIOK TIPU TIEPBUHHOMY TYOEPKYJIbO-
3i (II'TDH) merens y nopocmx.

Mamepianu ma memoou. [I11 BUBYEHHS YACTOTH i IPUYMH AIaTHOCTUYHUX TOMUJIOK TIPU Beprikaril
[ITB nerens y mopocaux (3a maToMopdh030M creriniTHOro MPOIECY ) TPOBEIN aHATI3 CEKITIITHOTO MaTepia-
sy 200 moMepJInx y JopocoMy Billi Bij nmepBunHux dopm tyoepkyabosy (TH) 3a monax 45 pokis (1974—
2020). [locaimxyBanuii iepios; posiauan Ha Tpy nepioan: mepmuit — 1974—1988 pp., Koam BUKOpUCTOBY-
BaJIM TPU IPOTUTYOEPKY/IHO3HUX TIperapar (i30Hia3uj1, CTPENTOMIIIUH i TapaaMiHOCAJIIIIOBA KUCIOTa),
apyruii — 1989—2005 pp., KoM 0 cXeMu JIKyBaHHS JA0AaBaji prudaMIinuH, etaMOyTosI i mipasuHami,
tpetiit — 2005—2020 pp., KoJiu IMHUPOKO BUKOPHCTOBYBAIN aMiHOTJIIKO3UAM, (PTOPXIHOJOHH, JITHE30JIi/L Ta
iHIIi MPOTUTYGEPKYIHO3HI MTPermaparH.

Pesynvmamu ma o6z06openns. JlociiiKenns KIiHigHO-IaToI0r4HOr0 Marepiaay 200 momepanx Bix
nepsuHHuX hopM Th y 1974—2020 pp. 32 rarmmu 1po3ekTyp M. JIbBOBa CBiTYaTh PO CYTTEBE 3MEHIIEHHS
Kinbkocti BunazkiB cmepti Bifi [ITH cepen nopocioro nacenents. Ile 3yMOBJIEHO TITMPOKKUM BITPOBA/IZKEH-
HSIM Cy9acHOI aHTHMiKOGaKTepiaabHOl Tepartii XBopux Ha TyOepKyJIboX Jererb. KiriHiko-maroaoroaHato-
MiuHoio gopmoio ITTBH, sika gominysana, 6yB Th BHyTpilHbOrpyAHUX JTiM(MATHUHIX BY3JIB 13 PisHUMU
Bapiantamu nporpecyBanus. Cepe/ TPUYNH CMEPTI TMEPeBAKATN YCKIAIHEHHS celn(iyHoro Xxapakrepy
(Mimiapuuit TB, Ty6epKyIbO3HUNA MEHIHTIT i TyOepKYJbO3HUN cercuc). Y CyYacHMX YMOBaX BHHUKAIOTH
tpyzaHon 3 giarroctukoio [ITB y gopocinx. Yacrora rimogiarHoCTHKH IIbOTO 3aXBOPIOBAHHS 301TbITYETh-
cs1. Haftyacrirme 1iarHOCTUYHI TIOMUJIKH PEECTPYIOTH Y 3aTaIbHOCOMATHYHUX CTallioHapax Mmpu Bepudikaitii
Tb suyTpimnborpyuux JiMGaTHIHUIX BY3JTiB Ta HOTO YCKJIaAHEHb Y XBOPUX BikoM rtonas 30 poxis.

Bucnoexu. 36inbumnacs yacrora BuiaAkis rinogiarnoctuku [ITH yepes iioro aTumnosuii mepeoir, mio,
iMOBIpHO, 3yMOBJIeHO TTaToMopdo3oM crerndiyHoro mporiecy. Y Mepinii ZoCTipKyBaHIH TIepiof BiaMiH-
HIiCTh KJIHIYHOIO i MaTOJOr0aHaTOMIYHOIO AiarHO3iB, 3yMOBJIEHA OCOOJMBOCTSMU KIIHIYHOTO mepediry
IITD, 3apeectpoBano B 7,3 % BUNAJIKIB, y Apyruii nepiox — y 27,2 % Bunajxis, y Tpetiii nepion — y 40,0 %
purnazkis. lnogiarnocrtuka IITH crupuuniena KizbkoMa YMHHUKAMI: HETPUBAJIAM HepeOyBaHHAM Ial[icH-
Ta B craimionapi, arumnosum tepebirom IITH ynacigok maromopdosdy crerpdiqnoro mpoiecy, HermoBHO-
IiHHUM 00CTEeKEHHAM TAlli€HTa, BiCYTHICTIO PTU3iaTpIYHOI HACTOPOKEHOCTI B JIiKapiB 3arajbHOI MEpeXKi,
HEMPABUIILHOIO IHTEPIIPETAINEI0 KIIHIKO-PEHTIeHOMOTIYHUX i TaOOPATOPHIX TAHUX.

Kmiouoei crosa: niepsunHmii TYyGEPKYIb03 Y JOPOCIIUX, AIarHOCTUKA, TOMUJIKH.
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