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The aim is to familiarize practitioners with the initial clinical manifestations of acute myeloid leukemia and its diagnosis in a patient
with a past medical history of pulmonary tuberculosis.

Materials and methods. The article presents a clinical case of acute myeloid leukemia clinical manifestations based on our own
clinical experience and its diagnosis in the patient with previous pulmonary tuberculosis. The patient was followed-up and diagnosed
with acute myeloid leukemia in the Municipal Institution “Zaporizhzhia Regional Tuberculosis Clinical Dispensary”.

Results. The patient presented in this study was diagnosed with pulmonary tuberculosis and received antimycobacterial treatment
including isoniazid and rifampicin, which may have initially contributed to the hematopoietic mechanisms impairment. Perhaps
the stressful situation triggered the development of acute myeloid leukemia due to underlying impaired mechanisms of hemato-
poiesis that had occurred. In this case, the initial clinical manifestations were weakness, loss of appetite and weight loss. A clinical
blood analysis with leukogram and the bone marrow biopsy with aspirate examination became priority methods in diagnosing
acute myeloid leukemia.

The clinical case presented primarily demonstrates patient’s irresponsibility for their own health, who having symptoms such as
weakness, loss of appetite, and weight loss for 5 months as well as past medical history of tuberculosis, did not seek medical
advice timely.

Conclusions. In a patient with a past medical history of pulmonary tuberculosis, priority task is to confirm or rule out reactivation
tuberculosis. The initial clinical manifestations of acute myeloid leukemia are: unprovoked weakness for several months; increasing
exertional dyspnea; anemia, leukopenia, neutropenia, ESR acceleration.

The primary methods to diagnose acute myeloid leukemia are: clinical blood test with leukogram, biochemical blood tests to
determine the levels of erythropoietin, ferritin and vitamin B12; bone marrow biopsy with aspirate examination (myelogram);
cytochemical examination of bone marrow (myeloperoxidase); bone marrow immunophenotyping (expression of myeloid-associated
antigens).

KAiHiuHi nposBuM Ta AiarHoCTUKa rocTpoi Mi€EAOIAHOI AeKeMii
B NALi€HTa 3 NepeHeceHUM paHilue Ty6epKyAb030M AereHb (KAIHIYHMW BUNAAOK)

0. M. PasHatoBcbKa, 0. C. LanbmiH, C. B. Hopeiko

MeTa po60TH — 03HaOMNEHHS PaxiBLiB-NPaKTVKIB i3 NOYATKOBMMM KIiHIYHUMM NPOSIBaMM PO3BUTKY FOCTPOI MIENOIAHOI NenkeMmii
Ta ii AiarHoCTVKOI0 B NaLieHTa, kv paHille MaB Ty6epKynbo3 nereHb.

Marepianu Ta meToau. HaBeeHo KniHiYHWIA BUNaOK BIACHOTO CNOCTEPEXEHHS PO3BUTKY KMiHIYHWX MPOSIBIB FOCTPOI MiENOIAHOI
nenkemii Ta i giarHOCTVKM B navieHTa, Sikuii paHile MaB TybepKyrnbo3 nereHb. CroCTepexeHHs 3a NaLieHToM i 4iarHOCTUKY rocTpol
MienoigHoi nenkemii 3giiicHnnm B KY «3anopiabkuii 06nacH1in npotutybepkynbo3HUi KNiHIYHUIA aucnaHcepy.

Pesynkratu. Y nauieHTa, pesynstati 06CTEXeHHs Ta NikyBaHHs SIKOro HaBeAeHi B poboTi, B aHamHesi OyB TyGepkynb0o3 nereHb,
XBOPUI OTpUMaB aHTUMiKoOakTepinbHe NikyBaHHsS. Cepen npoTuTyOepKynbO3HUX Npenapatie — i3oHiasng, i puchamniuyH, Lo,
MOXTMBO, CNIPUYMHUIN NOPYLLEHHS MeXaHi3MiB reMoroesy. IMoBIpHO, CTpecoBa CUTYyaL|is cTana NoLITOBXOM A1 PO3BUTKY rOCTPOI
MIEMNOIAHOI NefKeMii Ha TIi BXe NOPYLLEHNX MexaHi3aMiB reMornoesy. Y BUnagKy, ikui onucasi, no4aTkoBiMi KIiHiYHUMM nposiBamu
Oynun cnabkicTb, 3HWKEHHS aneTuTy, BTpata Baru. [epLoyeprosi MeToam AiarHOCTMKM roCTPOi MIENoigHOI NekeMmii: 3aranbHui
aHani3 KpoBi 3 NeyKoLMTapHO hOPMYIIOKD, CTEPHaNbHA NYHKLS 3 AOCTIMKEHHSAM NMYHKTATY KICTKOBOrO MO3KY.

KniHiyHWiA BUNapok, WO HaBedeHiA, AeMOHCTPYE nepeayciM Ge3BianoBiganbHe CTaBNeHHs 10 300POB’S CaMOro NaujieHTa, k1,
Maloun NpoTArOM 5 MICALIB Taki CUMNTOMM, SIK CRabKiCTb, 3HWKEHHS aneTuTy, BTpaTa Baru Tina Ta Ty6epkynb03 B aHaMHesi,
CBOEYACHO He 3BEPHYBCS [10 Nikapsi Ha AOOBCTEXEHHS.

BucHoBKu. Y nauieHTa, sikuii panille MaB Ty6epKynbo3 fereHb, Hacamnepes HeobXigHo NiATBEPANTM YK BUKITHOUMTY peakTHBaLlilo
TyBepKyrnbo3Horo npoecy. MovaTkoBi KNiHiYHi NPOsIBY rOCTPOI MiENOILHOT NeVikeMii: HEMOTMBOBaHa CabKiCTb NPOTATOM Kifbkox
MicsLiB, 3adyxa, L0 NOCKUMOETLCA Nif Yac (i3MUHOT0 HaBaHTaXeHHS, aHeMisi, NekoneHis, HelTponeHis, npuckopera LLIOE.

[NepLuoyeproBummn MeTogamu AiarHOCTWKM FOCTPOI MIENOIAHOI NEKeMIi € 3aranbHWiA aHani3 KPoBi 3 NENKOLMTapHO (hopMYoH;
6ioXiMiYHWA aHani3 KPOBI 3 BU3HAYEHHSM PIBHIB PUTPONOETHHY, (DEPUTUHY Ta BiTaMiHy B12; cTepHanbHa nyHKLis 3 AOCTIGKEHHAM
MyHKTaTy KICTKOBOrO MO3KY (Mienorpama); LMToxiMiYHe AOCTIZKEHHS KICTKOBOTO MO3KY (Mienonepokcuaasa); iMyHO(eHoTNyBaHHS!
KICTKOBOTO MO3KY (EKCMpecist MIENOIAHNX aHTUMEHB).
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KAuHMYecKue nposBA€HUA U AMaTHOCTHKA OCTPOW MUEAOUAHOW AEHKEMUM
y NaLMeHTa C nepeHeceHHbIM paHee Ty6epKyAe30M AerkuX (KAMHUYECKUI CAyuai)

E. H. PasHatoBckas, A. C. LanbmuH, C. B. Hoperko

Llenb pabotbl — 03HaKOMIEHWe CreuuaniucToB-NPaKTUKOB C HaYambHBIMU KITMHUYECKAMW MPOSBNEHUSMI Pa3BUTUS OCTPOW
MUENOUAHON NEAKEMUN U €€ ANarHOCTUKOMN y NaLMeHTa, KOTOpbIA B MPOLLIIOM NEPeHec Ty6epKynes nerkux.

Marepuansi u metogbl. OnvcaH KIMHUYECKWiA criydar cobcTBEHHOTO HAbMIOAEHNS Pa3BUTHS KNMHUYECKUX NPOSIBIIEHWIA OCTPOW
MUENOUAHON NEKeMUN 1 ee AUarHOCTUKM Y MaLmMeHTa, KOTOpbIA B NPOLLIIOM NepeHec Tybepkynes nerkux. HabniogeHue 3a na-
LIMEHTOM W AnarHoCT1Ka OCTPOI MUENoMaHON nerkeMun npoBeaeHbl B KY «3anopoxckuii 06nacTHoM NpoTneoTy6epKynesHblit
KIMHUYeCKWiA aucnaHcepy.

Pesynbrartbl. Y nauveHTa, pesynsratbl 06CNeA0BaHNs U NIEYEHNS KOTOPOTO OnuCaHbl B paboTe, B aHamHese Obin Tyb6epkynes,
60nbHO Nony4nn aHTUMKKobakTepunbHoe nedeHve. Cpean NPOTMBOTYOEPKYNE3HbIX MPenapaToB — U30HWa3nA 1 pudamnuLyH,
KOTOpbIE, BO3MOXHO, COCODCTBOBANN HApPYLUEHNIO MEXaHWU3MOB reMonoa3a. BeposiTHO, IMEHHO CTpeccoBasi CUTyauus ctana
TOINYKOM [J151 PA3BUTUS OCTPOV MUENOUAHOM NeKeMun Ha (hoHe yke HapyLLEHHbIX MEXaHW3MOB remornoasa. B npeacraeneHHom
Ccrnyyae HayanbHbIMU KNMHUYECKUMU NPOSIBNEHUAMU CTanu cnabocTb, CHUKEHWE anneTuta 1 noteps Beca. lepeooyepeaHble
METOZb! ANArHOCTUKY OCTPO MUENOMAHO NEKeMUK: 0BLLMIA aHaNW3 KPOBY C NEVKOLMTAPHON (hOpMYTON, CTEpHaNbHas NyHKLMUS
C cCneaoBaHneM nyHKTaTa KOCTHOro Mo3ra.

TMpeacTaBneHHbI KMHAYECKUiA Cryyail JeMOHCTPUPYET Npexae BCero 6e30TBETCTBEHHOE OTHOLUEHIE K 300POBbI0 CaMOro Na-
LiMeHTa, KOTOPbIN, MMEs B TeueHe 5 MeCsILIEB Takve CUMMTOMbI, Kak CriaboCTb, CHIDKEHWe anneTuTa, notepst Beca 1 TyGepkynes
B aHaMHe3e, CBOEBPEMEHHO He 0BpaTuncs k Bpady Ha foobcreaosaHue.

BbiBoAbl. Y nauueHTa, KOTOpbIA B NPOLUIIOM nepeHec TybepKynes nerkux, B Nepeyko odepenb Heobxoaumo NOATBEPANTL UK
VICKIHOUMTb peakTvBaLmio TyGepkynesHoro npotecca. HauanbHble KIMHUYECKie NPOSIBIEHUST OCTPOI MUENOMAHOMN Neiikemum:
HEMOTMBMPOBaHHas CcraboCcTb B TEYEHWE HECKOMbKMX MECSILIEB, HapacTatoLas ofplLLka Npy U3nNyecKon Harpyske; aHemus,
nemnKoneHus, HelTponeHusi, yckopeHHas COQ. MNepBooyepenHbie METoAb! ANArHOCTUKV OCTPON MUENOWUAHON NekeMum: obLLmin
aHarnma KpoBM C NEVIKOLMTapHOMN hopMyIoN; BUOXMMUYECKIA aHaMM3 KPOBM C OnpeaeneHneM YPpoBHEN SpUTPONOSTUHA, heppuTUHa
¥ BUTaMMHa B12; crepHanbHast NyHKLWS C UccriefoBaHyem nyHKTaTa KoCTHOro Moara (MyerorpamMma) LIMTOXUMUYECKUe UCCrieno-
BaHWs KOCTHOTO MO3ra (M1enonepokcvaasa), UMMyHOEHOTUNMPOBAHIUE KOCTHOTO MO3ra (SKCMPECCUSt MUENOMAHBIX aHTUIEHOB).

Tuberculosis is a chronic infectious disease in which changes
in the immune system are determined by both a result of
the disease itself and adverse effects of antimycobacterial
therapy [1].

Acute myeloid leukemia is a malignant heterogeneous
tumor disease of the blood system characterized by a clonal
expansion of myeloblasts in the bone marrow, peripheral
blood and other organs and tissues [2].

Myeloid leukemia, both acute and chronic, is a risk
factor for developing an opportunistic disease — active
tuberculosis [3,4]. A combined course of both diseases
in active phase raises a number of treatment challenges.
Above all, it is therapy-related toxicities resulting in poor
adherence to treatment among patients. Besides, active
tuberculosis increases mortality rate in patients with mye-
loid leukemia.

It is now known that specific tuberculous intoxication,
decrease in systemic and antituberculosis immune re-
sponse [5], antituberculosis drug treatment [6] contribute
to abnormalities in the mechanisms of hematopoiesis and
the development of leukemia in patients with pulmonary
tuberculosis. Thus, side effects of some antimycobacterial
drugs (isoniazid, rifampicin) manifest themselves mainly in
all the contrary way, as leukopenia and agranulocytosis [1].

Thomas M. and AlGherbawe M. [7] reported a case
of acute myeloid leukemia in a man who was started on
treatment that included isoniazid, rifampicin, pyrazinamide
and ethambutol for active pulmonary tuberculosis. The main
symptoms of diagnostic suspicion of acute myeloid leukemia
in the patient were severe neutropenia with monocytosis
accompanied by severe intoxication, the manifestations of
which were identical for both diseases. Bone marrow biopsy
confirmed the diagnosis of acute myeloid leukemia. Jain A.
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et al. [3] also emphasized the significance of febrile neutro-
penia as a diagnostic criterion for acute myeloid leukemia
in patients with active tuberculosis.

The literature describes cases of active tuberculosis
presenting concomitantly with acute myeloid leukemia.
However, there are no data on the development of acute
myeloid leukemia after suffering pulmonary tuberculosis.

Aim
To familiarize practitioners with the initial clinical manifesta-

tions of acute myeloid leukemia and its diagnosis in a patient
with a past medical history of pulmonary tuberculosis.

Materials and methods

The article presents a clinical case of acute myeloid leu-
kemia clinical manifestations based on our own clinical
experience and its diagnosis in the patient with previous
pulmonary tuberculosis. The patient was followed-up and
diagnosed with acute myeloid leukemia in the Municipal
Institution “Zaporizhzhia Regional Tuberculosis Clinical
Dispensary” (ZRTBCD).

Clinical case presentation

A 42-year-old male received treatment for disseminated
pulmonary tuberculosis 4 years ago. The treatment regimen
included first-line anti-tuberculosis drugs: isoniazid (180
doses), rifampicin (180 doses), ethambutol (60 doses),
pyrazinamide (60 doses), and streptomycin (60 doses) since
tuberculosis was drug-sensitive. He successfully completed
the treatment with residual changes after tuberculosis.

KatoueBble cAoBa:
Ty6EepKyre3

AETKWX, OCTPbIV
MWENOUAHDIV
NEeNKO3.
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Fig. 1. Chest radiograph: an area of reduced pneumatization with a homogeneous structure and
insufficiently clear contours in the upper lobe of the left lung at the base of the 4th segment.

Aprogressive deterioration of his general condition was
evident 5 months before the present disease as unprovoked
weakness, loss of appetite, and weight loss. However, he
paid no attention associating it with a stressful situation —
matrimonial difficulties.

One week prior to hospital admission, he developed
mild exertional dyspnea and skin pallor in addition to
the above-mentioned changes in his general condition.

Taking into account the past medical history of pulmo-
nary tuberculosis, a chest X-ray was performed (Fig. 1)
revealing abnormalities.

A fibrobronchoscopy (FBS) was performed showing
left-sided mucosal infiltration of the B6 without stenosis,
metatuberculous changes of the bronchial mucosa due to
intrathoracic lymph nodes involvement.

Mycobacterium tuberculosis (MBT) was not detected
by bacterioscopic or molecular genetic methods in a bron-
chial aspirate.

Atumor marker test (serum carcino-embryonic antigen)
was negative.

However, taking into account the anamnesis, radiolog-
ical and FBS findings, the patient was admitted to the ZRT-
BCD in order to rule out or confirm tuberculosis recurrence.

An admission clinical blood analysis (CBA) revealed
the following changes: hemoglobin (Hb) — 45 g/l (normal
range 130-160 g/l), erythrocytes — 2.03 x 10"/l (normal
range 4.0-5.0 x 10'?), leukocytes — 2.6 x 10%1 (normal

range 4.0-9.0 x 109/), platelets — 192 g/, erythrocyte sedi-
mentation rate (ESR)—56 mm/h (normal range 1-10 mm/h),
banded (b) - 6 %, segmented (s) — 8 %, lymphocytes (I) -
78 %, monocytes (m) — 8 %.

Blood transfusion therapy was initiated concurrently
with antimycobacterial therapy and detoxification given
the result of CBA.

Enlarged peripheral lymph nodes were not present.
However, an abdominal ultrasound revealed right-sided
mediastinal and retroperitoneal lymphadenopathy.

Fibrogastroduodenoscopy was performed showing no
pathological changes.

Electrocardiogram (ECG) revealed normal voltage and
sinus rhythm with a heart rate (HR) at 84 bpm.

Plasma D-dimer level was 1163 ng/ml (normal range
0-500 ng/ml).

After 5 days of intensive therapy, the CBA showed
the following changes: hemoglobin (Hb) - 86.5 g/l, erythro-
cytes — 2.86 x 10"/, leukocytes — 1.7 x 1091, platelets —
198 g/l, ESR — 63 mm/h, metamyelocytes — 1 %, b — 6 %,
§ =20 %, | -7 3%, m - 3 %, anisocytosis, poikilocytosis.
Liver function tests were within normal ranges. Aserum HIV
antibody test was negative.

The patient was consulted by a professor oncologist
who concluded an absence of radiological features of lung
cancer. Leukemic infiltration and recurrence of the tubercu-
lous process were considered to be the most likely causes
of changes in the lungs. Hence, it was recommended that
a bone marrow biopsy and a hematologist consultation be
done to rule out acute leukemia.

The next day, during a consultation with a hematologist,
a sternal bone marrow puncture was performed and further
biochemical blood testing was scheduled.

Thus, the blood biochemical analysis revealed: erythro-
poietin — 2041.0 mlU/ml (normal range 4.3 — 29.0 mIU/ml),
ferritin — 774.6 ng/l (normal range 30.0-400.0 ng/l), vitamin
B12 - 1302 pmol/l (normal range 145.0-569.0 pmol/l), folic
acid — 5.84 nmol/l (normal range 10.4-42.4 nmol/l), iron —
17.4 umol/l (normal range 12.5-32.2 ymol/l)

Acytochemical examination of the bone marrow for my-
eloperoxidase revealed a positive result of the granulocytic
lineage — positive in 12 % of blast cells.

The result of bone marrow aspirate (myelogram):
the bone marrow aspirate was hypercellular due to blast
cell infiltration. A cellular composition was polymorphic and
represented by all hematopoietic lineages. The granulocyte
lineage dysplasia (granulation of cytoplasm) reflected diffe-
rentiation block. Erythropoiesis was characterized by signs
of dyserythropoiesis (megaloblastoid nuclei). Single mega-
karyocytes with a moderate degree of platelet release were
observed. There were medium-sized blast cells, granular
and with fine azurophilic granules. Dysgranulocytopoesis
was found in 98 % of granulocytes, dyserythropoiesis — in
31 % of erythrokaryocytes. The findings were that this
morphological picture of bone marrow aspirate most likely
corresponded to acute myeloid leukemia with changes re-
lated to myelodysplasia. Immunophenotyping and molecular
genetic analysis were recommended to assess clonality of
the process.

Recurrent tuberculosis was ruled out. The patient was
transferred to the hematology department for further exami-
nation and treatment of acute myeloid leukemia.

3anopoxckuit MegnumHCKUIA XypHan. Tom 22, Ne 5(122), ceHTsibpb — okTsi6pb 2020 T.



Case report

Immunophenotyping of hemoblastoses in a bone
marrow aspirate smear (CD3/CD16 + CD56/CD45/CD19,
CD7, CD14PE, AntiHLA-DR/CD34, CD117, CD33) was
performed in the hematology department. Acute leukemia
panel. Light parameters FSC/SSC scatter and CD45 ex-
pression and granularity (CD45/SSC) revealed the following
distribution of immunophenotypically different bone marrow
cells populations:

- R1 Gate (Fig. 2) — mature lymphocytes isolated as
low granularity cells expressing CD45 (IFl — 786.97 r. u.)
amounting to 7.39 %. CD16/CD56 — 12.31 %, CD19 -
18.67 %, CD3 - 63.3 %. Lymphocytes were represented by
T-, B- and NK-cells with a predominance of T-lymphocytes. Fig. 2. R1 Gate.

—R3 Gate (Fig. 3) — cells of the granulocytic lineage,
isolated as cells of high granularity, amounting to 45.61 %:
CD16/CD56 — 63.73 %, CD19 — 1.82 %, CD3 - 7.81 %,
CD33+/HLADR - -11.48 %, CD33 + /HLADR + -87.58 %,
CD33-/HLADR +-0.25 %, CD14-21.99 %, CD7 - 36.19 %,
CD117 —27.53 %, CD34 - 9.15 %, CD10 - 3.21 %, CD5 -
4.55 %.

Monocytes by expression of CD14 accounted for
10.08 % of all nucleated white cells of the bone marrow as-
pirate. Granulocytes mainly comprised young forms of CD33 —
+HLADR+. A feature of granulocytes in the patient was 90 G Height °
hypogranularity (low SSC) indicating dysgranulocytopoiesis.

—R2 Gate (Fig. 3)-blast cells isolated as medium sized Fig. 3. R2 Gate, R3 Gate.
cells of low granularity (according to FSC/SSC characteris-
tics) with lower level of CD45 (IFI —235.57 r. u.), accounted
for 30.3 % of all white cells of the bone marrow aspirate: CBA with leukogram and the bone marrow biopsy
CD16/CD56 — 69.08 %, CD19 — 1.75 %, CD3 — 7.43 %, with aspirate examination, which are emphasized by other
CD33+/HLADR --1.43 %, CD33+/HLADR*+-83.8 %, CD33-/ authors [3-5,7], became priority methods in diagnosing
HLADR +-3.62 %, CD14 —4.77 %, CD7 -58.9 %, CD117—  acute myeloid leukemia.

82.27 %, CD34 —65.7 %, CD10 — 1.42 %, CD5 — 10.04 %. The clinical case presented primarily demonstrates

Blast cells were both B-lineage (CD19, CD10) and patient’s irresponsibility for their own health, who having
T-lineage (CD3, CD5) negative as well as for monocytic ~ Symptoms such as weakness, loss of appetite, and weight
differentiation marker (CD14). Blasts mostly showed a loss for 5 months as well as past medical history of tuber-
homogenous expression of lineage myeloid marker CD33 ~ culosis, did not seek medical advice timely.

(high) and HLADR (high). To determine the stage of my-
eloid maturation, the expression of CD34 and CD117 as Conclusions
markers of progenitor cells was analyzed. Blast cells mainly
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homogeneously expressed CD117 (high) and CD34 (low) In a patient with & past medical history of pulmonary

and were characterized by aberrant expression of lymphoid ~ tuberculosis:

markers CD7 and CD16/56. 1. First of all, to confirm or rule out reactivation tuber-
It was concluded that the presented changes corre-  culosis. o . . .

sponded to intermediate degree of leukemia cell differ- 2. The initial clinical manifestations of acute myeloid

entiation. leukemia are unprovoked weakness for several months;

increasing exertional dyspnea; anemia, leukopenia, neu-
. . tropenia, ESR acceleration.
Discussion 3. The primary methods to diagnose acute myeloid
leukemia are clinical blood test with leukogram; biochemi-
cal blood tests to determine the levels of erythropoietin,
ferritin and vitamin B12; bone marrow biopsy with aspirate
examination (myelogram); cytochemical examination
of bone marrow (myeloperoxidase); bone marrow im-
munophenotyping (expression of myeloid-associated
antigens).
Prospects for further research. Further study of
rare and complicated cases of tuberculosis combined with
other diseases.

The patient presented in this study was diagnosed with
pulmonary tuberculosis and received antimycobacterial
treatment including isoniazid and rifampicin, which may
have initially contributed to the hematopoietic mechanisms
impairment. Perhaps the stressful situation (he took matri-
monial difficulties hard) triggered the development of acute
myeloid leukemia due to underlying impaired mechanisms
of hematopoiesis that had occurred.

In contrast to the clinical manifestations of acute
myeloid leukemia, which develops in active pulmonary
tuberculosis (severe intoxication syndrome) [7], in this case,
the initial clinical manifestations were weakness, loss of Conflicts of interest: authors have no conflict of interest to declare.
appetite and weight loss. KoHdnikT iHTepeciB: BiacyTHii.
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