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ABSTRACT
Hantavirus infection is increasingly widespread in the last years, but diagnosing this infection could be
difficult  sometimes, given the nonspecific  symptoms and the lack of  experience by physicians into this
direction. Hantavirus infection is a viral infection causing two major syndromes: Hemorrhagic fever with
renal  syndrome (HFRS)  and Cardiopulmonary syndrome (CPS).  We present  the  case of  a  young man,
admitted to the hospital with fever, nausea, vomiting, diarrhea, abdominal pain and oligoanuria, in whom
the diagnosis of hantavirus infection was established following the kidney biopsy, in addition to the ELISA
assay.  According to the literature,  all  histological  findings concluded to hantavirus nephritis.  Interstitial
hemorrhage  in  the  medulla  is  a  main  characteristic  of  hantavirus  infection.  Despite  the  fact  that  the
identified serotype (Hantaan virus) is responsible for a severe form of this disease, the patient's evolution
was favorable, with recovery of renal function after 1 month.
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INTRODUCTION
Hantavirus is an RNA virus from the Hantaviridae family, identified as pathogen for the first time in 1978 by
Lee and al. Nowadays, over 30 serotypes have been identified, with Haanta, Dobrava and Puumala being
the most common. Hantavirus is the etiological agent of: a) hemorrhagic fever with renal syndrome (HFRS)
also called reno-hemorrhagic syndrome (associated with acute renal  failure,  proteinuria,  hematuria and
thrombocytopenia) and b) pulmonary syndrome -HCPS (severe pulmonary edema, rarely impaired renal
function) [1]. While Puumala serotype causes the mildest form of HFRS, Dobrava causes the most severe
clinical manifestation. Hantaan (HTNV) and Dobrava (DOVs) serotypes cause a severe form of HFRS in Asia
and Southeastern Europe, with a mortality between 5–15%, while Puumala (PUUV) serotype cause a milder
form of HFRS in Northern and Central Europe, with a mortality under 0.1%. The rodents carry this virus and
the infection is transmitted to humans by inhaling aerosols from urine, feces, secretions or saliva from
infected rodents or through their bite. Patients with possible contact with mice or other rodents (especially
people from rural areas, camping trips), that present with the triad: thrombocytopenia, fever and acute
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kidney injury, can be suggestive of hantavirus nephritis. Proteinuria and hematuria are very common in
hantavirus infection. Proteinuria is non-selective and can be massive – of nephrotic range ( > 3,5 g/24h)
[2,3].

In terms of pathogenesis, the main target of the virus is endothelial cells; the destruction of

these cells leads to capillary leakage and dysfunction of glomerular filtration. In severe forms of the disease,
overproduction of proinflammatory cytokines (“cytokine storm”) plays a key role in the pathogenesis of the
disease. Disease severity has been associated with concentrations of IL-6, IFN-gamma, TNF-alpha, IL-18.

CASE
A 30 year-old man coming from rural areas (Buzau region, Romania), without any medical history, but with
recent domestic exposure to toxic substances (paint and varnishes) and coming from a recent fishing trip
where he slept 1 night in a tent, is admitted to Nephrology department at Buzau Hospital.

The  patient  initially  presents  to  the  Emergency Room of  the  local  hospital  for  malaise,  fever,  nausea,
vomiting, diarrhea, abdominal pain and oligoanuria. The symptoms started with 5 days before the hospital
presentation and the patient's received antibiotics without medical approval, but without the improvement
in the symptomatology.

The results of the blood tests showed a high serum creatinine level (from 4 mg/dl to 8 mg/dl in 24-48h) and
a high level of blood urea nitrogen (BUN), severe thrombocytopenia (PLT=2000/mm3), leukocytosis and
inflammatory syndrome (fibrinogen=769 mg/dl; PCR=180 mg/l). Thus, it is decided to transfer the patient
to  the  Nephrology  department  of  Fundeni  Clinical  Insitute.  Physical  examination  reveals:  bad  general
condition, no fever, skin and mucous membranes discreetly pale, no bruising, no edema, blood presure of
145/90 mmHg, pulse 67 b / min, tender and painful adomen at touch, especially in the hypogastrium, 2-4
stools / day, diarrhea, urine output < 400 ml / 24h, hematuric urine. Blood test shows (Clinical Institute
Fundeni): high levels of serum creatinine and blood urea nitrogen, hypoalbuminemia, leukocytosis, severe
normochromic  normocytic  anemia,  thrombocytopenia,  inflammatory  syndrome  and  a  low  level  of  C3
component. Urine test shows: hematuria and important proteinuria (18 g/l). CT examination of the chest,
abdomen and pelvis shows: massive pleurisy on both sides, small amounts of fluid in the peritoneal cavity,
normal size and position of the kidneys, without hydronephrosis.

Given  the  severe  renal  impairment  with  oligoanuria,  severe  thrombocytopenia,  hemolytic  anemia,
abdominal pain and diarrhea, the high suspicion of the diagnosis was secondary PTT versus SHU secondary
to an infection. An analysis was further used - the determination of ADAMTS-13, which was found to have
normal activity, so the diagnosis of secondary PTT can be excluded.

The patient's condition and blood tests did not improve although he received pulse corticotherapy IV, so, an
explanation and treatment measures had to be found quickly. The only action that could bring additional
information was a kidney biopsy, which was done (Fig. 1; Fig. 2, Fig. 3, Fig 4. and Fig. 5).

The treatment consisted in: corticotherapy iv, parenteral fluids, temporary hemodialysis and antibiotics, with
a good clinical and biological response after the treatment.

So, after 4 weeks of treatment, serum creatinine is normal, thrombocytes are normal and proteinuria is
absent.
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Figure. 1 Light microscopy- Severe interstitial hemorrhage in the medulla without interstitial
inflammatory reaction
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Figure 2. Light microscopy- glomerular sclerosis; periglomerular lymphoplasmocytic
inflammation
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Figure 3. Light microscopy – absence of interstitial hemorrhage in the renal cortex

Figure 4. Electron microscopy - Podocytes foot process effacement
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Figure 5. Electron microscopy - Podocytes foot process Effacement

Table 1. Cases of renal hemorrhage

Situation
Cortex

hemorrhage
Medulla

hemorrhage

Viral infections (ex: hantavirus, leptospira,
rickettsia, herpes simplex virus) NO YES

Acute renal transplant rejection YES YES

Renal infarction, renal vein thrombosis
YES YES

Complications of invasive procedures
(renal biopsy) YES

NO

DISCUSSIONS
Renal biopsy is an invasive technique that is done to establish the exact diagnosis and choose the right
treatment. In our case, the renal biopsy gave us an important information: interstitial hemorrhage in the
medulla,  which  is  highly  suggestive  for  hantavirus  nephritis.  Renal  hemorrhage can be found in  some
different situations (Table 1) [1].

Returning to the case of our young man, we can exclude acute transplant rejection because the patient is
not  transplanted;  a  renal  infarction  or  renal  vein  thrombosis  would  have  been  objectified  on  the  CT
examination of the abdomen and pelvis; and a post-procedural complication would have been highlighted
following  the  ultrasound  control  performed  24  hours  after  the  renal  biopsy.  Thus,  the  hemorrhage
encountered in the renal medulla and not in the cortex, directs our diagnosis to a viral infection.

Hantavirus is an RNA virus from the Hantaviridae family, identified as pathogen for the first time in 1978 by
Lee and al. Nowadays, over 30 serotypes have been identified, with Haanta, Dobrava and Puumala being
the most common. While Puumala serotype causes the mildest form of HFRS, Dobrava causes the most
severe clinical manifestation. Hantaan (HTNV) and Dobrava (DOVs) serotypes cause a severe form of HFRS
in Asia and Southeastern Europe, with a mortality between 5–15%, while Puumala (PUUV) serotype cause a
milder form of HFRS in Northern and Central Europe, with a mortality under 0.1%. Sin nombre (SNV) and
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Andes (ANDV) serotypes are the agents of HCPS in Northern and Southern America, with a mortality ~40%
[1].

The rodents carry this virus and the infection is transmitted to humans by inhaling aerosols from urine,
feces, secretions or saliva from infected rodents or through their bite and can cause mortality in 5-15% of
the cases [2].

Hantavirus is the etiological agent of: a) hemorrhagic fever with renal syndrome (HFRS) also called reno-
hemorrhagic syndrome (associated with acute renal failure, proteinuria, hematuria and thrombocytopenia)
and b) pulmonary syndrome -HCPS (severe pulmonary edema, rarely impaired renal function) [3].

Patients with possible contact with mice or other rodents (especially people from rural areas, camping trips),
that  present  with  the  triad:  thrombocytopenia,  fever  and  acute  kidney  injury,  can  be  suggestive  of
hantavirus nephritis.

Proteinuria and hematuria are very common in hantavirus infection. Proteinuria is non-selective and can be
massive – of nephrotic range ( > 3,5 g/24h) and that indicates a defective glomerular barrier. In a german
study, proteinuria without hematuria at the time of diagnosis is a significant predictor for developing severe
AKI in PUUV infections (Puumala virus) [4,5].

In terms of pathogenesis, the main target of the virus is endothelial cells; the destruction of these cells
leads  to  capillary  leakage  and  dysfunction  of  glomerular  filtration.  Innate  and  acquired  immunity  are
activated  and  “fight”  to  remove  the  infection.  In  severe  forms  of  the  disease,  overproduction  of
proinflammatory cytokines (“cytokine storm”) plays a key role in the pathogenesis of the disease. Disease
severity has been associated with concentrations of IL-6, IFN-gamma, TNF-alpha, IL-18 [6].

The first cases in Romania of hemorrhagic fever associated with renal syndrome were described in 1976 and
included 11 patients (10 men and 1 woman). The pathogen was not identified at that time, but there was a
strong suspicion that it was a virus. The patients reported came from similar geographical areas – mountain
areas  (Tranylvania  region  -  Abrud,  Miercurea  Ciuc,  Odorheiul  Secuiesc),  which  could  be  a  reservoir  of
infection. Of all, 2 patients died in the first hours after admission, 9 patients gradually recovered their renal
function,  4 patients required hemodialysis  and 4 patients fully  recovered renal  function at  1 year.  The
symptoms were characterized by fever, chills, headache, intense muscle pains, hemorrhagic syndrome (gum
bleeding,  epistaxis,  hematemesis,  melena)  followed  by  gastrointestinal  symptoms and  renal  symptoms
(non-selective proteinuria of 2 to 15 g/day and hematuria). Histological informations were obtained from
the autopsies  of  the two fatal  cases and from the renal  biopsies  performed in  seven of  the surviving
patients. The autopsies showed intense hemorrhages spreading over the pyramids and light microscopy
revealed intense congestion in  the renal  pyramids and prominent  hemorrhages within  the tubules  and
interstitium [7].

In 2008 was diagnosed the first case of hemorrhagic fever with renal syndrome in Romania by Nephrology
team of the “Dr. C. I. Parhon” Hospital in Iasi; this case was serologically confirmed. Five more cases were
detected until 2012. Five patients were living at the countryside and the sixth one had been on a night trip
in the mountains. All six patients presented with fever, hemorrhage, abdominal pain, vomiting +/- diarrhea,
and oliguria. All patients survived and five of them completely recovered their renal function, while only one
patient retained a mild impairment of the glomerular filtration rate. The treatment consisted of general
supportive care and hemodialysis for five patients. What is interesting to note is the high percentage of
patients with proteinuria over 3 g / 24h, respectively 7 patients out of 9 (78%). So, the presence of a
nephrotic proteinuria is characteristic of nephritis associated with Hantavirus infection . All six patients had
both IgM- and IgG-type anti-Hantavirus antibodies, as detected by ELISA assay. Immunoblotting assay
detected Dobrava virus and Hantaan virus serotypes [8].

Hantavirus infection has to be suspected everytime a patient presents with fever, abdominal pain, AKI and
thrombocytopenia;  diagnosis  is  confirmed  based  on  exposure  history  and/or  endemic  areas,  clinical
manifestations, serology detection of antibodies (by indirect ELISA for IgM and IgG; IFA), kidney biopsy
(where  interstitial  hemorrhage  is  the  main  characteristic),  detecting  viral  antigens  in  tissues  by
immunohistochemistry or detection of viral RNA in blood or biopsy material[3]

An important way to confirm hantavirus infection is by renal biopsy. The histological findings in hantavirus
nephritis are peritubular capilaritis without important tubulitis and hemorrhage is limited in the medulla [5].
Interstitial  oedema  and  inflammatory  cell  infiltrates  (lymphocytes,  monocytes,  macrophages  and
polymorphonuclear leucocytes) are usually seen. In electron microscopy, podocytes foot process effacement
was described in some studies with hantavirus infection [9,10]

In  the  case  of  our  patient,  simultaneously  with  the  renal  biopsy,  anti-leptospira  antibodies  and  anti-
hantavirus  antibodies  were  determined.  Anti-leptospira  antibodies  were  negative.  Anti-hantavirus  IgM
antibodies were detected for the Hantaan serotype. As a conclusion, the serological results correspond to
the histological results.
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Hantavirus  infection  can  be  quite  difficult  to  diagnose  because  the  symptoms are  nonspecific  and  the
disease could be unfamiliar to physicians. So, the differential diagnosis should be made with other acute
infectious  and  non-infectious  diseases  such  as:  leptospirosis  (where  you  can  also  have  fever,
thrombocytopenia, acute kidney injury and acute hepatitis; severe jaundice do occur in both diseases, but is
typical for Leptospira and rare for Hantavirus; diagnosis should be excluded by serology tests), hemolytic
uremic syndrome  (hemolytic  anemia and schizocytes in the peripheral  blood can help the differential
diagnosis),  acute  surgical  abdomen  (the  intense  abdominal  pain  associated  with  fever,  vomiting,
leukocytosis  can  mimic  acute  surgical  abdomen  and  a  computer  tomography  exam can  be  made  for
additional informations, or even an exploratory laparotomy [8].

Balkan endemic nephropathy (BEN) is a familial, chronic kidney disease with slow and progressive loss of
kidney function, that affects the Balkan countries only known as endemic areas: Bulgaria, Romania (Banat
and Oltenia regions), Croatia, Serbia, Bosnia. For a person to have the disease, he must live in the endemic
area  for  at  least  15-20  years,  that’s  why  the  disease  has  never  been  diagnosed  in  children.  BEN  is
associated with a high risk of developing upper urinary tract tumors [11]. The etiology of BEN includes
genetic  factors and environmental  agents such as: heavy metals (lead, cadmium, selenium), polycyclic
aromatic  hydrocarbons,  fungal  toxins  (Ochratoxin  A),  aristolochic  acids  (AAs),  viruses  (Coronavirus,
Hantavirus) [12]. The first cases of BEN were described in Bulgaria in 1956 and in Romania in 1961. The
symptoms are non-specific; the first period is asymptomatic, followed by weakness, lumbar pain, pallor and
after a long period of time, anemia, proteinuria and chronic kidney disease can be seen. Histological findings
are characterized by interstitial fibrosis, tubular atrophy, glomerular fibrosis, arteriolar hyalinosis. There are
no  pathognomonic  signs  in  BEN,  but  the  set  of  epidemiological,  clinical  and  histological  data  is  very
suggestive for this entity [13].

The only measures to minimize the risk of infection with hantavirus are public awareness and precautionary
measures such as cleaning up around houses and barns, eliminating rodent’s shelters and reducing food
sources, avoiding contact with potentially contamined areas [14].

Hantavirus infection is a self-limiting infection, it has a transient evolution with an average of about 2-3
weeks, so the treatment si not a targeted one, but only a supportive treatment including fluid, acid-base
balance correction, analgesic and antipyretic treatment. Patients have a very good prognosis both in the
short and long terms and hemodialysis is required occasionally (in < 5% of the cases) [15]. In cases of
severe thrombocytopenia with a high bleeding risk, platelet transfusions may be needed.

The efficacy of Ribavirin therapy in reducing mortality in patients with HFSR was first studied in China.
Studies have shown that Ribavirin given in the first five days after the onset of the symptoms decreases the
mortality rate [16-17].

Recent studies showed that early administration of intravenous Ribavirin reduces the severity of AKI and the
occurrence of oliguria [18].

The only way of really minimizing the risk of hantavirus infection si to get vaccinated. At this moment, there
is no vaccine approved for widespread use in Europe or USA. On the other hand, in Asia, respectively in
China and Korea, several types of vaccines are used to prevent hantavirus infection (formalin-inactivated
vaccines from animal  tissues; vaccines derived from formalin-inactivated HTNV-infected suckling mouse
brain) [19-21].

A study from Chile that enrolled 60 patients with cardio-pulmonary syndrome related to Andes virus (ANDV)
infection analyzed the results of corticosteroids treatment. Half of the patients received placebo and the
other half received high doses of methylprednisolone. No significant differences in mortality were observed
between treatment groups. Moreover, methylprednisolone did not provide safety and efficacy, although it
would  have  seemed  beneficial  given  the  pathogenic  mechanisms  underlying  hantavirus  infection  (the
endothelial cell damage, the cytokine storm with increased capillary permeability) [22-25].

All the data and information obtained in our case study are identified and correlates with the data from the
literature:

• the patient's origin in a mountain area

• the symptoms were severe and complex - a severe form of HFRS (hemorrhagic fever with renal
syndrome) caused by Hantaan serotype

• hematuria and massive proteinuria ( > 3,5 mg/day) were identified, as a characteristic of hantavirus
infection

• Although  renal  impairment  was  significant  with  hemodialysis  requiring,  renal  function  was  fully
recovered after 1 and 6 months

• the treatment consisted of general supportive care and corticotherapy intravenous

• diagnosis  was  confirmed  based  on  serology  detection  of  Anti-hantavirus  IgM  antibodies  for  the
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Hantaan serotype

• diagnosis was completed by renal biopsy that shows interstitial hemorrhage in the medulla, which is
highly suggestive for hantavirus nephritis

Author Contributions: Conceptualization, A.C and G.I.; additional analyses, AZ., P.C.G., D.C.B., and G.N.;
writing—original  draft  preparation,  S.M.A.,  J.L.J.H.  and  J.S.;  writing—review  and  editing,  A.Z,  A.C.;
supervision, G.I.; project administration, PCG. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Written informed consent has been obtained from the patient to publish this
paper.

Conflicts of Interest: The authors declare no conflict of interest.

REFERENCES

1. Anja Große Lordemann, Brian Hjelle, Dirk Theegarten, Peter F. Hoyer, Udo Vester, Jan U. Becker.
Young Man with Kidney Failure and Hemorrhagic Interstitial Nephritis, KIDNEY BIOPSY TEACHING
CASE,  VOLUME  54,  ISSUE  6,  P1162-1166,  DECEMBER  01,  2009.  DOI:https://doi.org/10.1053
/j.ajkd.2009.04.025

2. Sophie Escutenaire, Patrice Chalon, Florence De Jaegere, Lucie Karelle-Bui, Georges Mees, Bernard
Brochier, Francine Rozenfeld, and Paul-Pierre Pastoret. Behavioral, Physiologic, and Habitat Influences
on the Dynamics of Puumala virus Infection in Bank Voles, Emerging Infectious Diseases. 2002;8(9).
DOI: 10.3201/eid0809.010537

3. Hong Jiang, Hong Du, Li M. Wang, Ping Z. Wang1 and Xue F. Bai. Hemorrhagic Fever with Renal
Syndrome: Pathogenesis and Clinical Picture, Frontiers in Cellular and Infection Microbiology, Vol. 6,
2016, ISSN 2235-2988. DOI: 10.3389/fcimb.2016.00001

4. Bunz, H., Weyrich, P., Peter, A. et al., Urinary Neutrophil Gelatinase-Associated Lipocalin (NGAL) and
proteinuria predict severity of acute kidney injury in Puumala virus infection, BMC Infect Dis 15, 464
(2015).

5. Jukka Mustonen, Tuula Outinen, Outi Laine, Ilkka Pörsti, Antti Vaheri & Satu Mäkelä. Kidney disease
in  Puumala  hantavirus  infection,  Infectious  Diseases,  2017,  49:5,  321-332.
 DOI: 10.1080/23744235.2016.1274421

6. Romero MG, Anjum F. Hemorrhagic Fever Renal Syndrome, In: StatPearls [Internet], Treasure Island
(FL): StatPearls Publishing; Updated 2021 Jul 26. PMID: 32809495

7. M. MANASIA, N. OLINIC, I. ZAGREANU, A. SERBAN, Hemorrhagic Fever With Renal Syndrome: report
of 11 observations, International Urology and Nephrology, 1977; 9(2):177-84.

8. Irinel-Doina Maftei, Liviu Segall, Raluca Panculescu-Gatej, Cornelia Ceianu, Adrian Covic, Hantavirus
infection—Hemorrhagic fever with renal syndrome: the first  case series reported in Romania and
review of the literature, International Urology and Nephrology, 2012, 44:1185–1191.

9. Ana Saksida, Duh Darja, Misa Korva, Tatjana Avsic-Zupanc. Dobrava Virus RNA Load in Patients Who
Have Hemorrhagic Fever with Renal Syndrome, The Journal of Infectious Diseases, Volume 197, Issue
5, 1 March 2008, Pages 681–685. DOI: 10.1086/527485

10. Viviane Gnemmi,  Jérôme Verine,  Laurence Vrigneaud,  François  Glowacki,  Anderson Ratsimbazafy,
Marie-Christine  Copin,  Anny  Dewilde,  David  Buob.  Microvascular  inflammation  and  acute  tubular
necrosis are major histologic features of hantavirus nephropathy, Human Pathology, Volume 46, Issue
6, 2015, Pages 827-835, ISSN 0046-8177.

11. Giorgos Bamias, John Boletis,  Balkan Nephropathy: Evolution of Our Knowledge, WORLD KIDNEY
FORUM, VOLUME 52, ISSUE 3, P606-616, SEPTEMBER 01, 2008.

12. Chi-Kong Chan, Yushuo Liu, Nikola M. Pavlović, Wan Chan, Etiology of Balkan Endemic Nephropathy:
An Update on Aristolochic Acids Exposure Mechanisms, Chemical Research in Toxicology, 2018, 31,
11, 1109–1110.

13. Nikola  M.  Pavlović.  Balkan endemic  nephropathy—current  status and future perspectives,  Clinical
Kidney Journal, 2013 Jun; 6(3): 257–265. DOI: 10.1093/ckj/sft049

14. T.  Avšič-Županc,  A.  Saksida,  M.  Korva.  Hantavirus  infections,  Clinical  Bicrobiology  and Infection,
REVIEW, 2019, VOLUME 21, SUPPLEMENT, E6-E16. DOI: 10.1111/1469-0691.12291

15. Tuula K Outinen, Satu Mäkelä, Jan Clement, Antti Paakkala, Ilkka Pörsti, Jukka Mustonen. Community

archiv euromedica  2022 | vol. 12 | num. 6 |

9

https://doi.org/10.1053/j.ajkd.2009.04.025
https://doi.org/10.1053/j.ajkd.2009.04.025
https://doi.org/10.1053/j.ajkd.2009.04.025
https://doi.org/10.1053/j.ajkd.2009.04.025
https://doi.org/10.3201%2Feid0809.010537
https://doi.org/10.3201%2Feid0809.010537
https://doi.org/10.3389/fcimb.2016.00001
https://doi.org/10.3389/fcimb.2016.00001
https://doi.org/10.1080/23744235.2016.1274421
https://doi.org/10.1080/23744235.2016.1274421
https://doi.org/10.1086/527485
https://doi.org/10.1086/527485
https://doi.org/10.1093%2Fckj%2Fsft049
https://doi.org/10.1093%2Fckj%2Fsft049
https://doi.org/10.1111/1469-0691.12291
https://doi.org/10.1111/1469-0691.12291


Acquired Severe Acute Kidney Injury Caused by Hantavirus-Induced Hemorrhagic Fever with Renal
Syndrome Has a Favorable Outcome, Nephron, 2015;130(3):182-90. DOI: 10.3390/v14010045

16. John  W.  Huggins,  Prospects  for  Treatment  of  Viral  Hemorrhagic  Fevers  with  Ribavirin,  a  Broad-
Spectrum Antiviral  Drug,  Reviews  of  Infectious  Diseases,  Volume 11,  Issue  Supplement_4,  June
1989, Pages S750–S761.  DOI: 10.1093/clinids/11.supplement_4.s750

17. Huggins JW, Hsiang CM, Cosgriff TM, Guang MY, Smith JI, Wu ZO, LeDuc JW, Zheng ZM, Meegan JM,
Wang QN, et al., Prospective, double-blind, concurrent, placebo-controlled clinical trial of intravenous
ribavirin therapy of hemorrhagic fever with renal syndrome, The Journal of Infectious Diseases, 1991
Dec;164(6):1119-27. DOI: 10.1093/infdis/164.6.1119

18. Janice M.Rusnak, William R.Byrne, Kyung N.Chung, Paul H.Gibbs et al., Experience with intravenous
ribavirin in the treatment of hemorrhagic fever with renal syndrome in Korea, Antiviral Research,
Volume 81, Issue 1, January 2009, Pages 68-76. DOI: 10.1016/j.antiviral.2008.09.007

19. Cho HW, Howard CR, Antibody responses in humans to an inactivated hantavirus vaccine (Hantavax),
Vaccine, 1999 Jun 4;17(20-21):2569-75.  DOI: 10.1016/s0264-410x(99)00057-2

20. Vial  PA,  Valdivieso  F,  Ferres  M,  Riquelme R  et  al..  Hantavirus  Study  Group  in  Chile.  High-dose
intravenous methylprednisolone for hantavirus cardiopulmonary syndrome in Chile: a double-blind,
randomized  controlled  clinical  trial,  Clinical  Infectious  Diseases,  2013  Oct;57(7):943-51.
DOI: 10.1093/cid/cit394

21. Șerban D, Brănescu CM, Smarandache GC, Tudor C, Tănăsescu C, Tudosie MS, Stana D, Costea DO,
Dascălu AM, Spătaru RI: Safe surgery in day care centers: focus on preventing medical legal issues,
Rom J Leg Med29(1)60-64(2021), DOI:10.4323/rjlm.2021.60

22. Toma L, Stanciu AM, Zgura A, Bacalbasa N, Diaconu C, Iliescu L. Electrocardiographic Changes in
Liver  Cirrhosis-Clues  for  Cirrhotic  Cardiomyopathy.  Medicina  (Kaunas).  2020  Feb  10;56(2):68.
DOI: 10.3390/medicina56020068

23. Zgura A,  Gales L,  Bratila  E,  Mehedintu C,  Haineala B,  Barac RI,  Popa AR, Buhas C,Berceanu C,
Andreescu CV, Anghel R. Variation of the T Lymphocytes According to Treatment in Breast Cancer.
Rev. Chim. 2019, 70(5):1649-1654. https://doi.org/10.37358/RC.19.5.7186

24. Savlovschi C, Serban D, Andreescu C, Dascalu A, Pantu H. Economic analysis of medical management
applied for left colostomy. Chirurgia (Bucur). 2013 Sep-Oct;108(5):666-9. PMID: 24157109.

25. Fometescu SG, Costache M, Coveney A, Oprescu SM, Serban D, Savlovschi C. Peritoneal fibrinolytic
activity and adhesiogenesis. Chirurgia (Bucur). 2013 May-Jun;108(3):331-40. PMID: 23790781.

back

archiv euromedica  2022 | vol. 12 | num. 6 |

10

https://doi.org/10.3390%2Fv14010045
https://doi.org/10.3390%2Fv14010045
https://doi.org/10.1093/clinids/11.supplement_4.s750
https://doi.org/10.1093/clinids/11.supplement_4.s750
https://doi.org/10.1093/infdis/164.6.1119
https://doi.org/10.1093/infdis/164.6.1119
https://doi.org/10.1016%2Fj.antiviral.2008.09.007
https://doi.org/10.1016%2Fj.antiviral.2008.09.007
https://doi.org/10.1016/s0264-410x(99)00057-2
https://doi.org/10.1016/s0264-410x(99)00057-2
https://doi.org/10.1093/cid/cit394
https://doi.org/10.1093/cid/cit394
https://doi.org/10.3390/medicina56020068
https://doi.org/10.3390/medicina56020068
https://doi.org/10.37358/RC.19.5.7186
https://doi.org/10.37358/RC.19.5.7186
https://doi.org/10.37358/RC.19.5.7186
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-06-2022.html
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-06-2022.html

