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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Hantavirus infections can manifest as two distinct clinical
syndromes: Hantavirus Pulmonary Syndrome (HPS) and
Hemorrhagic Fever with Renal Syndrome (HFRS). We present
a rare case of a 36-year-old male patient who simultaneously
developed both syndromes following exposure to Hantavirus.
The patient presented with fever, headache, diarrhea, blurred
vision, petechial rash, and oliguria. Laboratory findings
revealed severe thrombocytopenia, leukocytosis with bandemia,
elevated CRP, and increased creatinine levels. The patient
subsequently developed pneumonia and acute kidney failure.
Initially suspected as Crimean-Congo hemorrhagic fever due to
endemic geographic considerations, the diagnosis of Hantavirus
infection was confirmed by RT-PCR. This case highlights
the importance of considering Hantavirus in the differential
diagnosis of patients presenting with both pulmonary and renal
manifestations, especially in endemic areas, and emphasizes
the need for improved diagnostic techniques in developing
countries.

Key words. Hantavirus, hantavirus pulmonary syndrome,
hemorrhagic fever with renal syndrome, co-occurring
syndromes, thrombocytopenia, acute kidney injury.

Introduction.

The genus Hantavirus comprises more than 20 species within
the family Bunyaviridae. Unlike other members of this family,
Hantaviruses are unique in that they are the only pathogens
transmitted by rodents rather than arthropods. Human infection
typically occurs through exposure to infected rodents' urine,
droppings, or saliva, with direct bites or scratches being
relatively rare transmission routes [1].

Hantaviruses can cause two distinct clinical syndromes:
Hantavirus Pulmonary Syndrome (HPS) and Hemorrhagic
Fever with Renal Syndrome (HFRS). HPS is a severe,
potentially life-threatening condition primarily affecting the
lungs. The incubation period ranges from 1 to 8 weeks following
rodent contact. Initial symptoms include fatigue, myalgia
(particularly in the thighs, back, shoulders, and hips), and fever.
Approximately half of the patients experience dizziness, chills,
headache, and dyspeptic symptoms such as nausea, vomiting,
diarrhea, and abdominal cramps [2,3]. After 4-10 days,
pulmonary symptoms may develop, including cough, shortness
of breath, and chest tightness. The mortality rate among patients
who develop pulmonary symptoms is approximately 38%.

HFRS similarly presents as a severe and potentially fatal
disease, primarily affecting the kidneys. Symptoms typically
develop within 7-14 days after exposure, though in rare cases,
onsetmay be delayed up to 8 weeks. The disease characteristically
begins abruptly with severe headache, abdominal and back
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pain, nausea, blurred vision, fever, and chills. Facial flushing,
conjunctival injection, or rash may also be present. Later-stage
symptoms include hypotension, acute hypovolemic shock,
internal bleeding, and acute kidney failure, potentially leading
to severe fluid overload.

For diagnostic purposes, the Centers for Disease Control and
Prevention (CDC) employs enzyme-linked immunosorbent
assay (ELISA) to detect IgM antibodies, which confirms acute
infection for both HPS and HFRS. Additional diagnostic
methods may include IgG detection, immunohistochemistry
(IHC), and polymerase chain reaction (PCR) tests [4-7].

Case Report.

A 36-year-old male presented to the emergency department
of the Infectious Diseases Center on the seventh day of illness
with complaints of weakness, fatigue, diarrhea, and oliguria.
His symptoms began with high fever (38-39°C) and headache.
By the second day, he had developed diarrhea, blurred vision,
and petechial rash on the skin of his lower extremities.

The patient was referred from Gori hospital after his condition
deteriorated with evident thrombocytopenia, raising suspicion
of Crimean-Congo hemorrhagic fever, which is endemic to the
Gori region. On admission, vital signs included blood pressure
of 134/87 mmHg, temperature of 38.7°C, heart rate of 103
beats per minute, respiratory rate of 18 breaths per minute, and
oxygen saturation of 98% on room air.

Physical examination revealed petechial rashes on the skin.
Abdominal examination showed epigastric tenderness without
guarding or rigidity; the abdomen was otherwise soft and non-
distended, without palpable masses or hepatosplenomegaly.
Musculoskeletal examination demonstrated bilateral lower
extremity tenderness, though muscle power and sensation were
preserved.

Laboratory tests showed:

* Hemoglobin: 168 g/L

* Red Blood Cell count: 4.9 x 10"12/L

* Platelets: 19,000/uL (severe thrombocytopenia)

*  White Blood Cell count: 11.4 x 10"9/L

» Differential: Bands 20%, Eosinophils 1%, Basophils 1%,
Lymphocytes 11%, Monocytes 14%

* Erythrocyte Sedimentation Rate: 5 mm/hr

» C-Reactive Protein: 117.5 mg/L (elevated)

* Creatinine: 118 pmol/L (elevated)

Serological tests for Hepatitis B surface antigen (HBsAg)
and Human Immunodeficiency Virus (HIV) were negative.
The patient's condition worsened with the development of
pneumonia and acute kidney failure. Treatment was primarily
supportive, focusing on managing renal and pulmonary
manifestations. The diagnosis was initially based on clinical
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Chest cavity

Figure 1. Progression of HPS on X-ray in rhesus macaques.

suspicion and history of exposure and later confirmed by reverse
transcription polymerase chain reaction (RT-PCR).

Discussion.

This case presents a unique clinical scenario where a patient
simultaneously manifested both major syndromes associated
with Hantavirus infection: Hantavirus Pulmonary Syndrome
(HPS) and Hemorrhagic Fever with Renal Syndrome (HFRS).
While these syndromes are typically described as distinct
clinical entities, our case demonstrates that they can co-occur in
the same patient, posing significant diagnostic and therapeutic
challenges.

The initial differential diagnosis included Crimean-Congo
hemorrhagic fever (CCHF), particularly given the patient's
origin from an endemic area and the presenting symptoms.
CCHF, caused by Nairovirus, shares several clinical features
with Hantavirus infection, including sudden fever, myalgia,
dizziness, headache, gastrointestinal symptoms, and petechial
rash. Both conditions can also lead to kidney deterioration in
severe cases.

Other conditions considered in the differential diagnosis
included dengue fever, leptospirosis, malaria, hemolytic uremic
syndrome, sepsis, and scrub typhus. Each of these conditions
can present with fever, thrombocytopenia, and varying degrees
of organ dysfunction, making the -clinical differentiation
challenging without specific diagnostic tests.

The laboratory findings in our patient were consistent with
Hantavirus infection, particularly the severe thrombocytopenia
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(platelet count of 19,000/uL) and leukocytosis with bandemia
(20% bands). The elevated creatinine (118 umol/L) indicated
kidney involvement characteristic of HFRS, while the
subsequent development of pneumonia reflected the pulmonary
component of HPS.

The definitive diagnosis was established through RT-PCR,
which is becoming increasingly important in resource-limited
settings where serological testing may not be readily available.
This case underscores the need for improved diagnostic
capacity in developing countries to facilitate early diagnosis and
appropriate management of Hantavirus infections.

The progression of disease in our patient—from initial
non-specific symptoms to the development of both renal and
pulmonary complications—illustrates the potential severity
of Hantavirus infections and the importance of considering
this diagnosis in patients presenting with compatible clinical
features, especially in endemic areas.

Conclusion.

This case report highlights the rare co-occurrence of
Hantavirus Pulmonary Syndrome and Hemorrhagic Fever with
Renal Syndrome in a single patient. Differentiating Hantavirus
infection from other similar illnesses, such as Crimean-Congo
hemorrhagic fever and leptospirosis, is crucial for initiating
appropriate treatment. The diagnostic challenges encountered
in this case underscore the limitations in diagnostic techniques
still prevalent in developing countries.

This case emphasizes the need for:

1. Increased awareness among clinicians about the potential
for Hantavirus to cause simultancous pulmonary and renal
syndromes

2. Enhanced diagnostic capabilities, particularly in resource-
limited settings

3. Prospective studies to better understand the epidemiology,
clinical spectrum, and optimal management of Hantavirus
infections

4. Early recognition and supportive care to improve outcomes
in patients with severe manifestations

By reporting this case, we hope to contribute to the collective
understanding of the varied clinical presentations of Hantavirus
infections and to encourage further research in this field.
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Summary.

The case report describes a rare medical occurrence where
a 36-year-old male patient simultaneously developed both
Hantavirus Pulmonary Syndrome (HPS) and Hemorrhagic
Fever with Renal Syndrome (HFRS) - two distinct clinical
manifestations of Hantavirus infection that typically present
separately. The patient initially showed symptoms of fever,
headache, diarrhea, blurred vision, petechial rash, and oliguria,
along with severe thrombocytopenia and elevated inflammatory
markers. His condition worsened with the development of
pneumonia and acute kidney failure. Originally suspected of
having Crimean-Congo hemorrhagic fever due to geographic
factors, the patient was ultimately diagnosed with Hantavirus
infection via RT-PCR. The case highlights the importance of
considering Hantavirus in differential diagnoses when patients
present with both pulmonary and renal symptoms, especially
in endemic regions, and emphasizes the need for improved
diagnostic capabilities in developing countries.

Summary in Georgian.

990mbgg3ol  sbgemodo  sefgdl 0dz0000 LodgoEobm
d9dmbggzsl,  Loog 36  fiewol 8505353 35309631
JONOOMMEO© 336130050 OMymOE 356@s300HMLOL

3mdmbymo  Lob®mdo (HPS), sbgzg  0o63deol
Lob®mdom  3gdmGsgomwo  gbgwgds  (HFRS) -
356og3060bmyeo  0bgggdool Mo  goblbgeggdmwmo

30603960 godmgzwobgds, OHmIwgdoz  A3gEgdcmog
BO-3OW3)  3WobEgdy. 353096l 9330MZIWI®
509b0dbgdmo 3bgEgd0l, 0530 33030o0b,
©056H70L,  dbgE39wmdol  sd0bE3oL,  39@gdondo
2300mbogo®mols  @s  mEoymMool  Lod3EHmdgdo, ddody
0OMIdM30EHM3gb0sLmsb s sbmgdomo  ToM3gMgdol
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9m353HqdsLmb gMms. Jobo TEYMTIMYIMOS ForgsMgLs
36930mboolls s  moM3dol 83039  M3doolimdols
3963005Mgd0m.  0530930M39O©  JJMYMOIROYO
3ogBHMM9d0l 350m 5MLYdIMOS 406 00-30mbymb
390m6520990  3bgargdol 9330, 0MdEs  LLdMEMmME
3530961  RT-PCR-000  ©@59020b6@s  3s6¢s3060mbom
0bgoEoMgds. gb d908mbggzs bsBL Mlgsdl 356Es306MLoL
2395035¢0lHobgdol  36083690mdsl  oBIMIBE0sM
©0536mbBH03500, OMmEILSE 3530903HJOL 50960 dbgdsm
OHmamO3 399dmbm®mo, sbgzg 06380l bLod3Emadgdo,
239BLs3MNMGO0m 96wYINH MHga0Mmbgddo, s BaBL MlgsalL
©0536mbGH03MMH0  TgbodEgdmdIdOL  gowgdx mdIlgdOL
3930090 MdIL 25630090905 J39yb69d3d0.

Summary in Russian.

B nmaHHOM KIMHHYECKOM CIy4dae OMNMCHIBACTCA pEIKoe
MEIWLMHCKOE SBIICHHE, Korna Yy 306-JIeTHEro IalueHTa
MY’KCKOTO I0JIa OJHOBPEMEHHO Pa3BWIMCH XaHTaBHPYCHBIN
mynsMoHapHeId  cuaapoM (XIIC) wm  remopparudeckas
nuxopanka ¢ mouedHsiM cuaapomMoM (I'JITIC) — nBe pa3znudHbie
KIMHAYECKHEe MaHH(ECTaluy XaHTAaBUPYCHON WHQEKIH,
KOTOpBIE OOBIYHO TPOSBISAIOTCS OTAENBHO. VI3HAa4YampHO Yy
MaIfieHTa HaOJMIOJANNCh CHMIITOMBI JIMXOPAIKH, TOJOBHOU
Oonn, Owapew, HEYETKOCTH 3PCHHA, METEXHATBHON CBHITH U
OJINTYPUH, a TAKXKE TSDKEION TPOMOOIIM TOTICHUH F TIOBBIIIICHHBIX
MapkepoB BocmaneHus. FEro cocrosHume yXyIImMioch C
Pa3BUTHEM ITHEBMOHHH M OCTPOH MOYEYHON HETOCTATOYHOCTH.
[lepBoHauanbEHO MOAO3pEBaIach reMOpparndeckas JIUXopaaka
Kpemm-Konro u3-3a reorpadudeckux (akTopoB, HO B HUTOTE
MAIEeHTy OBII IOCTAaBJICH AMArHO3 XaHTAaBUPYCHOHN MH(pEKIHN
¢ mnomompo OT-TIIP. J[laneeii ciydail mnogdepKUBaeT
BaXHOCTh PACCMOTPEHHS XaHTaBHpyca B AuddepeHInantsHon
JQUAarHOCTHKE, KOT/Ia y MAI[IeHTOB HA0II0Jaf0TCA KaK JISTOYHBIE,
TaK W [IOYCYHBICE CHUMIITOMBI, OCOOCHHO B JHICMHYHBIX
permoHax, M TIOAYEPKHBACT HEOOXOOUMOCTh YIIYyYIICHUS
JUArHOCTHYECKUX BO3MOXKHOCTEH B pa3BUBAIOLINXCS CTPAHAX.
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