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Pestome. Ymxup netikemus, 601anuK 0aspuoa Xammaoan Kypa Kynpox yupatiouearn xaegiu Kacaiiux 6yaué yuco-
6nanaou 6a KacamlaHuul Xamoa Yaum XOJLIapuHuxe acocuil cababnrapuoan dupu 6ynubd xonaou. Hasonawr coxacuoazu
IOMYKIAp 10KOpU 0apomMaoiu MAMAAKAmaapoa auab Koauu KypcamKudiapuiu Ce3unapiu 0apaxcaoa Axuuiazan oyica-
da, nacm 8a ypma 0apomaony Mamiakamiapoa 0agoiaul HAMuNCAIapu Xauu Xam opKaod KOIMoKod. DHe MyXum npocHo-
CMUK OMULLapOan Oupu y3 6aKmuoa mawixuc Kyuuw 0yaub, Kyniad MUHmMaxkaiapoa coMUKHU Cakiau musumMuHy mauKu
omuW 6a UXMUCOCIAUMuUPUNZan mubouil poamoan poidananuut mavcup Kypcamaou. Ypmaua ymymutl OuazHoOCmuKa
opanueu 45,2 + 12,8 Kynnu mawikun 5mou. JHe y30K KeYuKuuLiap uxmucociamumuloan onouneu 60cKuioa, aunuxkcea, wu-
@oxopea bupunuu Mypodcaam Kuiuui 6a O6oranap 2emamonocu uyaiiarmacu ypmacuoa Kysamunou. Tawxuc KyuuHune
KeYUKUWUHY 6Auopam Kuiyguu MyXum oMuiiapea oupaamyu mubbutl époam myaccacanapuea OupuHyyu Mapma mMypoxica-
am xunuw (O 2,8; 95% AU 1,9-4,1), oacmaabrku mexwupysoa myaux kon maxaununune wykmeu (OLI 3,2; 95% JH
2,1-4.9), xuwwnox scoinapoa swawe (OP 2,1; 95% JJU 1,4-3,2) éa nepudepux mubbuém myaccacarapuoa asmomamux
2eMamoNI02uK AHATU3AMOPAAPHUH2 Yekaanzanaueunune masscyoruzu (OP 3,8; 95% JIU 2,5-5,4) kupaou. Tooxcuxucmonoa
ymKup nelikemus Ouian ogpuean 6oaanap, AcocaH, COLMUKHU CAKAAWL MUUMUOd2U MAWKUIUL 84 UHGPAMY3UIMa YeK-
Joenapu my@aiiu OuaeHOCMUKAOa Ce3uNapau Keuukuuiapea oyy keauuumoxoa. bupnamuu mubbui époam dapascacuda
9PMA MAWXUCHU SAXWULAU, OUACHOCTNUKA AN2OPUMMIAPUHI CIAHOGDIMAGUIMUPULL 80 ACOCULL 1A6OPAMOPUsE OUAHOCMU-
Kacuea Kupuwmu Keneaumupuul OUdeHOCUKA KeYUKUWLIAPUHU Ce3UNapau 0apaxicadd KaMaumupuuwu 6a KIUHUK
HAMUIICANAPHU SIXUULAUU MYMKUH.
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Kanum cyznap: Ymxup neiikemus, 601a1ap OHKOLO2UACU, MAWXUC KYUUWHUHE KeduKuwiu, mymaxaccuciaped
uyHanmupuw wyniapu, oupaamuu mubouil époam, Todxcukxucmon.

Abstract. Acute leukemia is the most common malignant disease in childhood and remains a major cause of mor-
bidity and mortality. Although advances in treatment have significantly improved survival in high-income countries, out-
comes in low- and middle-income settings continue to lag behind. One of the most important prognostic determinants is
the timeliness of diagnosis, which in many regions is influenced by healthcare system organization and access to special-
ized care. The median overall diagnostic interval was 45.2 + 12.8 days. The longest delays occurred at the pre-specialist
stage, particularly between initial medical contact and referral to a pediatric hematologist. Significant predictors of diag-
nostic delay included first presentation at primary healthcare facilities (OR 2.8; 95% CI 1.9-4.1), absence of a complete
blood count at initial evaluation (OR 3.2; 95% CI 2.1-4.9), rural residence (OR 2.1; 95% CI 1.4-3.2), and limited availa-
bility of automated hematology analyzers in peripheral medical institutions (OR 3.8; 95% CI 2.5-5.4). Children with acute
leukemia in Tajikistan experience substantial delays in diagnosis, primarily due to organizational and infrastructural limi-
tations within the healthcare system. Improving early recognition at the primary care level, standardizing diagnostic algo-
rithms, and expanding access to basic laboratory diagnostics may significantly reduce diagnostic delays and improve clin-

ical outcomes.

Keywords: Acute leukemia; pediatric oncology; diagnostic delay; referral pathways; primary healthcare; Tajiki-

stan.

Introduction. Acute leukemia remains the
most common malignant disease in childhood and
continues to pose significant diagnostic and therapeu-
tic challenges worldwide. In pediatric populations,
acute leukemias account for approximately one third
of all malignant neoplasms [2, 4]. While modern
treatment protocols have led to excellent outcomes in
many countries, with long-term survival in acute
lymphoblastic leukemia approaching 90%, such re-
sults are not uniformly achievable across all
healthcare systems [1].

In the Republic of Tajikistan, survival out-
comes for children with acute leukemia remain no-
ticeably lower than those reported in high-income
countrie [5, 11]. One of the most important factors
influencing prognosis is the timeliness of diagnosis.
Delays in establishing the diagnosis have been shown
to negatively affect survival, with postponement be-
yond four weeks associated with a clinically mean-
ingful reduction in treatment outcomes [6,10]. In re-
source-limited settings, diagnostic delay is often mul-
tifactorial and reflects not only clinical complexity
but also organizational constraints within the
healthcare system [3, 8].

The diagnostic pathway in Tajikistan is shaped
by several region-specific factors, including geo-
graphic dispersion of the population, limited access to
specialized care, uneven availability of diagnostic
equipment, and sociocultural influences on
healthcare-seeking behavior [7, 9]. Understanding
how these factors interact is essential for identifying
weaknesses in the current system and developing re-
alistic, locally applicable solutions.

Aim. The aim of this study was to analyze pa-
tient referral pathways and determine how organiza-
tional and clinical factors influence the time to diag-
nosis of acute leukemia in children in the Republic of
Tajikistan.

Materials and Methods. A retrospective co-
hort analysis was performed at the National Medical

Center of the Republic of Tajikistan. Medical records
of pediatric patients treated between January 2024
and November 2025 were reviewed. The study in-
cluded 40 children aged 2 to 16 years with a con-
firmed diagnosis of acute leukemia based on morpho-
logical examination of bone marrow samples.

Among the enrolled patients, 25 children
(62.5%) were diagnosed with acute lymphoblastic
leukemia, while 15 patients (37.5%) had acute mye-
loid leukemia. For each case, the diagnostic timeline
was reconstructed, starting from the first appearance
of symptoms to final verification of the diagnosis.
Time intervals between key diagnostic stages were
analyzed. Statistical evaluation included descriptive
analysis and multivariate logistic regression to identi-
fy factors associated with prolonged diagnostic inter-
vals. A p-value below 0.05 was considered statistical-
ly significant.

Results. The analysis revealed that one of the
central factors influencing diagnostic delays in Tajik-
istan is the highly uneven distribution of pediatric
hematology specialists. Pediatric hematologists are
concentrated almost exclusively in major urban cen-
ters. In Khatlon Region and the Gorno-Badakhshan
Autonomous Oblast, such specialists are entirely ab-
sent. In Sughd Region, only four pediatric hematolo-
gists are available, which is insufficient for the popu-
lation served. As a result, Dushanbe functions as the
primary national referral center, hosting ten pediatric
hematologists and receiving patients from across the
country.

This workforce imbalance leads to a multi-step
referral process. Children from peripheral regions are
usually first assessed by non-specialist physicians,
most commonly pediatricians or infectious disease
specialists. Due to the nonspecific nature of early
leukemia symptoms, this often results in delayed sus-
picion of a malignant process.
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Table 1. Diagnostic intervals in pediatric acute leukemia (n=40)

No Diagnostic stage Median (days) SD IQR
1 Symptom onset to first medical consultation 18.3 8.4 10.1-26.7
2 First consultation to hematologist referral 15.2 16.7 8.7-21.9
3 Suspicion of leukemia to diagnostic confirmation 11.7 4.3 7.4-16.0
Total diagnostic interval 45.2 +12.8 32.4-58.0
Table 2. Factors associated with prolonged diagnostic delay
No Factor Odds Ratio 95% ClI p-value
1 Initial contact at primary healthcare level 2.8 1.9-4.1 <0.001
2 No CBC performed at first visit 3.2 2.1-49 <0.01
3 | Rural residence 2.1 1.4-3.2 <0.05
4 | Absence of 5-part differential analyzers 3.8 2554 <0.001

Subsequent referral to specialized centers re-
quires additional time for coordination, transporta-
tion, and scheduling, further extending the diagnostic
interval and postponing initiation of definitive thera-
py.

The median total time from symptom onset to
confirmed diagnosis was 45.2 + 12.8 days. Analysis
of individual diagnostic stages demonstrated signifi-
cant variability, with the longest delays occurring
prior to hematologist consultation.

The initial delay, from symptom onset to first
medical contact, was primarily influenced by the
nonspecific nature of early clinical manifestations.
Symptoms such as fatigue, pallor, and prolonged fe-
ver were often not perceived as alarming. Additional
contributing factors included low health literacy, use
of traditional medicine prior to seeking formal care,
and socioeconomic limitations.

At the level of primary care, the median time
from first consultation to referral to a hematologist
was 15.2 + 6.7 days. A major contributor to this delay
was the absence of a complete blood count with leu-
kocyte differential at the initial visit. In more than
half of the cases, laboratory evaluation was not per-
formed despite the presence of symptoms potentially
suggestive of hematologic disease. Only one third of
primary care physicians ordered blood tests when
confronted with persistent asthenia, unexplained fe-
ver, or pallor.

Once leukemia was suspected, the time re-
quired for morphological verification of the diagnosis
averaged 11.7 + 4.3 days. Children from rural areas
experienced significantly longer diagnostic timelines
compared to urban patients, reflecting differences in
access to diagnostic facilities and laboratory infra-
structure.

Assessment of diagnostic capacity across
healthcare levels revealed substantial disparities.
While national referral centers were fully equipped,
regional and district hospitals often lacked essential
diagnostic tools, including automated hematology
analyzers and facilities for bone marrow examination.

Discussion. The findings of this study high-
light systemic weaknesses in the diagnostic pathway

for pediatric acute leukemia in Tajikistan. Diagnostic
delays arise from a combination of clinical, organiza-
tional, and infrastructural factors. Limited access to
specialists, insufficient laboratory capacity at periph-
eral levels, and lack of standardized diagnostic ap-
proaches at primary care all contribute to prolonged
time to diagnosis.

Importantly, many of the identified barriers are
potentially modifiable. Early recognition of leukemia
relies heavily on simple and widely available tests,
particularly the complete blood count. However,
without clear clinical algorithms and adequate diag-
nostic support, opportunities for early detection are
frequently missed.

Conclusion. Children with acute leukemia in
Tajikistan experience considerable delays in diagno-
sis, with a median diagnostic interval exceeding six
weeks. These delays are largely driven by structural
and organizational deficiencies within the healthcare
system, rather than by disease-related factors alone.
Addressing these challenges will require a coordinat-
ed approach that includes education of primary care
physicians, implementation of standardized diagnos-
tic pathways, development of efficient referral sys-
tems, and gradual strengthening of laboratory infra-
structure at regional and district levels.

Further studies should focus on evaluating the
impact of such interventions on diagnostic timelines,
treatment outcomes, and overall survival in pediatric
acute leukemia.
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CXEMBbI HAITPABJIEHHA ITAIIHEHTOB H CPOKH
JIHATHOCTHKH OCTPOI'O JIEHKO3A Y IETEH B
TA/VKHKHCTAHE

Xooowcaesa H.H., Caouxose H.M., Maxghy3syrnox A.,
Xoooicaesa .M., Bepeep U.B., Pacynosa H.A.

Pe3tome. Ocmpas nelikemus asnsiemcs Hauboee
PACNPOCMPAHEHHbIM 37I0KAYECMBEHHbIM 3A00/1e6AHUEM 8
0emcKom 803pacme u OCMAemcst OOHOU U3 OCHOBHBIX NPU-
uun 3abonesaemocmu u cmepmuocmu. Hecmomps na mo,
umo Odocmudicenusi 6 00nacmu JledeHus: 3HAYUMENIbHO
VAYUWULU NOKA3AMENU BbINCUBAEMOCU 8 CIPAHAX C 6bl-
COKUM YPOBHEM 00X00d, Pe3yIbMmambl le4eHuUs 8 CMpPaHax
C HUBKUM U CPEOHUM YPOBHEM 00X00d NO-NPENCHEMY OMi-
cmaiom. OOHUM U3 BAINICHEUUUX NPOSHOCMUYECKUX (DAaK-
MOpPO8 SIGNAEMCS C80EBPEMEHHOCIb OUACHOCIUKY, HA KO-
MOPYIO 80 MHO2UX PE2UOHAX GIUSIOM OP2AHU3AYUS CUCTHE-
Mbl 30pagooxpanenust U OOCMyn K CReyuaniu3suposanHtoll
meduyunckon nomowu. CpedHuu oOwuil OuasHocmuye-
ckuil unmepgan cocmasun 45,2 = 12,8 owueu. Haubonee
onumenvuvle 3a0epiHCcKU HAOMOOANUCL HA OOCNeyuanu3u-
POBaHHOM dmane, 0COOEHHO MeCOy NepebiM 0bpaeHuem
K 6pavy u Hanpagienuem Kk oemckomy cemamono2y. K 3ua-
YUMBIM  hakmopam, npeocKazvl8arouuM 3a0epiHCKy ouad-
2HOCMUKU, OMHOCUNIUCH NEPBOe 0OpayeHUe 8 YUPEeNCOeHUs.
nepsuunol meouyunckou nomowu (OLL 2,8; 95% JHU 1,9—
4,1), omcymcmeue noino2o aHaiu3a Kposu npu nepeona-
yaneHom obcnedosanuu (OL 3,2; 95% JHU 2,1-4,9),
npooxcusanue 6 cenvcko mecmuocmu (OP 2,1; 95% JIH
1,4-3,2) u oepanuuennas 0OCMynHOCMb A8MOMAMUYECKUX
2eMAMONIOZUHECKUX AHATUIAMOPO8 6 NEPUPDEPULHbIX Me-
Quyunckux yupeosicoenusx (OP 3,8; 95% JIU 2,5-5,4). [e-
mu ¢ ocmpoim netikozom ¢ Taodxicukucmane cmarKugaom-
€Sl CO 3HAYUMENbHBIMU 3A0EPIHCKAMU 8 OUACHOCTUKE, 8
nepeylo ouepedb U3-3a OPeAHU3AYUOHHBIX U UHGPACMPYK-
MYPHLIX  OZPAHUYEHULl 6 cucmeme 30pPaBOOXPAHEHUSL.
Vayuwenue paunneii ouacnocmuxu Ha yposHe nepeudHol
MEOUYUHCKOU NOMOWU, cmanoapmusayus OudaeHocmuye-
CKUX an2opummos u pacuiupenue oocmyna K 6a3oeou ia-
O0pamopHoOll OUACHOCMUKE MO2YM 3HAYUMENbHO COKpPA-
Mums 3a0epoicKu 6 OUAZHOCTIUKE U YIAYYWUMb KIUHUYe-
CKUe pe3ybmamel.

Knrouesvie cnosa:. Ocmpas neiikemus; O0emcKas
OHKONO2USL, 3A0ePIHCKA OUASHOCMUKU, NYMU HANPAGIEeHUs.
K cneyuanucmam; nepeudHas meouyunckas nomows, Ta-
OXHCUKUCTAH.
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