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SUMMARY

Introduction/Objective In Serbia, the coronavirus disease 2019 (COVID-19) pandemic began in early
March 2020.

The aim of this study is to summarize clinical experience in the treatment of COVID-19-associated acute
kidney injury by methods of continuous renal replacement therapy (CRRT) with the focus on the amount
of the administered dose of unfractionated heparin.

Methods The study covers 12 patients treated with CRRT at the Clinic for Infectious Diseases at the
Clinical Center of Vojvodina from March 6 to May 20, 2020. Antithrombotic prophylaxis, risk of venous
thromboembolism (VTE), applied therapy, biochemical parameters before and after CRRT, anticoagula-
tion and other CRRT parameters were analyzed.

Results The mean age of the patients was 61.54 + 10.37 years and seven (58.3%) were men. All the
patients received standard thromboprophylaxis. Nine (75%) patients had Padua Prediction Score for
Risk of VTE > 4, but none developed a thrombotic event. Seven critically ill patients with multi-organic
dysfunction developed acute kidney injury dependent on CRRT. The mean CRRT dose was 36.6 ml/kg/h,
the mean bolus dose of unfractionated heparin was 3250 + 1138.18 IU, and the continuous dose was
1112.5 + 334.48 |U/kg/h. Discontinuation of CRRT due to the clotting circuit was necessary in only one
patient. The values of leukocytes, AST, ALT, GGT, aPTT, PT were significantly higher after CRRT compared
to urea, creatinine, potassium, chlorine and magnesium, whose values were significantly lower.
Conclusion In our COVID-19 patients who had high inflammatory parameters and D-dimer and an
estimated risk of developing deep vein thrombosis, the implementation pre-dilution continuous veno-
venous hemodiafiltration with antithrombotic membrane and '/; to '/, higher unfractionated heparin
doses than the recommended one, the filter life lasted longer with no complications.
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INTRODUCTION

Acute kidney injury (AKI) is frequently pres-
ent in the critically ill patients, especially in
patients with severe infections and it is related
to significant morbidity and mortality rates [1].

A meta-analysis that included 20 journals
and 6945 patients showed an 8.9% prevalence
of AKI in patients with COVID-19, although
statistical heterogeneity between studies was
found [2]. According to previous studies, renal
replacement therapy (RRT) is required by 25%
of severely ill COVID-19 patients [3].

Several studies have shown that the course
of COVID-19 can lead to diverse thrombotic
complications caused by inflammation, hy-
poxia, disseminated intravascular coagulation
as well as certain study drugs [4]. These drugs
can be the cause of severe interactions with
antithrombotic therapy or anticoagulants [5].

The most common hemostatic abnormali-
ties in COVID-19 are mild thrombocytopenia
and an elevated level of D-dimer, which is re-

lated to a higher possibility of the need for me-
chanical ventilation (MV), ICU admittance or
lethal outcome [6]. It is believed that the sever-
ity of the disease is linked to a prolonged pro-
thrombin time (PT) and international normal-
ized ratio (INR), thrombin time (TT) and the
shortened of activated partial thromboplastin
time (aPTT) [4]. The latter consideration refers
to the relation of hemostatic changes with the
liver dysfunction in COVID-19 patients [7].
An elevated level of D-dimer is likely to cause
thrombotic complications in COVID-19 pa-
tients [8].

Recent studies have reported the presence
of venous thromboembolism (VTE) that are in
fact pulmonary embolism found in 16.7-35%
patients with cumulative frequency up to 49%
in 14 days [9, 10].

Although RRT treatment can be related to a
higher bleeding rate, a great prevalence of VTE
supports the use of thromboprophylaxis in the
absence of active bleeding or a severe throm-
bocytopenia [11].
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In the cases of AKI, continuous renal replacement
therapy (CRRT) is a preferred treatment modality due to
its lesser impact on hemodynamic stability and adequate
volume control. However, the exposure of blood to the arti-
ficial circuit leads to blood clotting and it can cause throm-
bosis with a greater loss of blood, which results in the ad-
ditional burdening of medical staff and increased expenses
[12]. In order to diminish the risk of circuit thrombosis,
regional anti-coagulation with citrate or heparin (unfrac-
tionated heparin (UFH) or low molecular weight heparin)
or systemic anticoagulation (UFH, low molecular weight
heparin, or prostacyclin) are used [13]. In case of frequent
circuit clotting, national guidelines published in England
suggest the following: vascular approach optimization,
considering alternative/combined anticoagulant strate-
gies including combined citrate and heparin (systemic or
through circuit), heparin and epoprostenol or argatroban
if other prothrombotic disorders are excluded [14].

The aim of this study is to summarize clinical experi-
ence in the treatment of COVID-19-associated AKI by
modality of CRRT with the focus on the amount of the
administered dose of UFH.

METHODS

The study included 276 patients with COVID-19 pneumo-
nia who were treated at the Clinic for Infectious Diseases,
Clinical Center of Vojvodina from March, 6 to May, 20
2020. Of those, 12 adult patients were treated with CRRT
due to COVID-19-associated AKI. Seven of them (58.3%)
developed AKI within multiorgan failure and were treated
in ICU, while five (41.7%) were treated in the semi-inten-
sive care unit.

The study has been approved by the competent ethics
committee of the Clinical Center of Vojvodina.

We analyzed: demographic data; comorbidities; labo-
ratory and clinical parameters 24 hours before and after
CRRT; simplified acute physiology score (SAPS II) and
modified early warning score (MEWS); presence of acute
respiratory distress (ARDS) and secondary infections; the
need for multiple organ support, invasive MV, non-invasive
ventilation, high-flow nasal cannula; Padua Prediction
Score for Risk of VTE, dose of thromboprophylaxis; onset
of CRRT since admission, anuria before CRRT, CRRT mo-
dalities, type of adsorptive membrane, dose of CRRT (ml/
kg/h), achieved ultrafiltration during CRRT (ml), bolus
dose (IU) and continuous dose (IU/kg/h) of UFH during
CRRT; number of procedures of CRRT; therapy received
by patients, length of hospitalization and mortality.

The SAPS II score consists of 12 physiological variables
and three disease-related variables collected in the first 24
hours of admission to the ICU. The SAPS II score may vary
between 0 and 163 points (0-116 points for physiological
variables, 0-17 points for age and 0-30 points for previous
diagnosis). The MEWS score is based on four standard
physiological variables and on the AVPU consciousness
assessment (warning, voice response, pain response, no
response). The primary purpose of the MEWS is to pre-
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Table 1. Patients’ demographic and clinical characteristics

Variables n (%)
Male 7 (58.3)
Sex

Female 5(41.7)
Mean age in years + SD 61.54+10.37
Comorbidities
Hypertension 9(30)
Diabetes mellitus 3(10)
Myocardial infarction 2(6.6)
Chronic pulmonary disease 1(3.3)
Autoimmune diseases 2(6.6)
Malignancy 2 (6.6)
Chronic kidney disease 5(16.6)
Other 6 (20)
With acute respiratory distress 7 (58.3)
With secondary bacterial infection 7 (58.3)
Multiple organ support
NIV 1(8.3)
HFNC/NIV 1(8.3)
MV and vasopressor support with norepinephrine 7 (35.8)
Supplemental oxygen 2(16.7)
Extracorporeal membrane oxygenation 1(8.3)
SAPS II/MEWS score 24 hours before CRRT
SAPS I 7(58.3)
SAPS Il score (Mean + SD) 39+5.92
MEWS score
1 3(60)
3 2 (40)
Anuric patients 24h before CRRT 5(41.7)
Start of CRRT from admission (days) (Mean+SD) | 9.17+7.16
Padua Prediction Score for Risk of VTE
<4 3(25)
>4 9(75)
Therapy
Antibiotics 9(20.9)
Hemomycin 12(27.9)
Chloroquine 3(6.9)
Antivirals 2(4.6)
Corticosteroids 12(27.9)
Intravenous immunoglobulins 2(4.6)
Antifungal 3(6.9)
Dose of Thrombophylaxis (1U)
dalteparin-sodium 2500 IU/12h 11(91.6)
dalteparin-sodium from 2500 IU to 10000 1U/12h 1(8.3)
Nonsurvivors 9(75)
Length of hospital stay (Mean * SD) 14.92 £10.90

CRRT - continuous renal replacement therapy; HFNC - high-flow nasal
cannula; SAPS Il - simplified acute physiology score; MEWS — modified early
warning score; MV - invasive mechanical ventilation; NIV - noninvasive
ventilation; VTE - venous thromboembolism

vent delays in the intervention or transfer of the critically
patients. A score > 5 is statistically associated with an in-
creased probability of lethal outcome or admission to the
ICU.

The criteria for initiating CRRT according to Kidney
Disease Improving Global Outcomes were the stages 2 or
3 AKIL

CRRT was performed on two devices each having its
own filter: Multifilter (high-flux filter Kit8 CVVHDF 1000,
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Table 2. Comparison of laboratory values between patients before and after CRRT

39 + 5.92 in 58.3% severely ill patients, while

Variables Before CRRT (IQR) After CRRT (IQR) p tive of them (41.7%) were anuric. The average
Leukocytes (10°mm?3/l) 12.9 (6.9-21.1) 18.3 (6.7-34.2) 0.041% time for the start of CRRT from admission to
Lymphocytes (%) 7.5 (6.4-11.8) 6.3 (2.5-11.4) 0.158 the hospital was 9.17 + 7.16 days. Nine patients
Hemoglobin (g/L) 84.5 (75.5-95.8) 88.0 (72.5-107) 0.475 had Padua Prediction Score for Risk of VTE > 4.
Platelets (10°mm?/l) 191.0 (114.7-267) | 170.5(84.7-207.2) | 0.065 Median hospitalization time was 14.92 + 10.90
CRP (mg/l) 178.9(40.1-289.3) | 176.2(32.8-344.8) | 0.859 days, mortality was 75%. The doses of throm-
PCT (ng/l) 2.1(1.2-9.3) 1.45 (0.59-4.14) 0.346 boprophylaxis and the type of therapy used are
Urea (mmol) 26.5(21.1-36.3) 16.9 (9.3-23.3) 0.005* also shown Table 1.

Creatinine (umol) 486.0 (257.2-804) | 308.0 (156.2-604.7) | 0.002* Table 2 shows the comparison in laboratory
Potassium (mmol) 4.9 (41-5.3) 4.3 (3.9-4.8) 0.049* |  parameters before and after CRRT. Leucocyte
Sodium (mmol/l) 144.0 (138.5-147) | 139.0(137.2-141.7) | 0.065 count, hepatogram (AST, ALT, GGT), aPTT, and
Chlorine (mmol 106.0 (105-108.7) 102.5 (101-104) 0.008* PT increased significanﬂy after CRRT, in con-
Magnesium (mmol) 1.01 (0.79-1.07) 0.84 (0.76-0.97) 0.021* trast to the levels of urea, creatinine, potassium,
AST (U/L) 40.0 (35-104.5) 68.0(43.7-110.2) | 0.003* chloride and magnesium, which decreased, as
ALT (U/L) 42.0(28.7-67) 74.0 (44.2-92.2) 0.002* expected.

GGT (U/L) 94,5 (43.2-115.7) 109.5 (73.7-141.2) 0.002* The total of 20 CRRT procedures and six
APTT (R) 133(1.12-1.70) 2.96 (1.69-73.9) 0.005% CRRT + extracorporeal membrane oxygenation
PT (R) 1.15(1.08-1.24) 1.43(1.15-1.90) 0.011* (ECMO) were done, and the average number
Fibrinogen (g/L) 4.2 (2.40-5.27) 3.5(2.37-5.25) 0.326 of procedures was 2.16 per patient. The most
D-dimer (mg/L) 1680 (869.5-4373.2) | 2278.5 (1075-5460.7) | 0.182

CRRT - continuous renal replacement therapy; IQR - interquartile range; aPTT -

activated partial thromboplastin time; PT — prothrombin time; R - ratio; ALT - alanine
aminotransferase; AST — aspartate aminotransferase, GGT - gamma-glutamyl transferase;
CRP - C-reactive protein; PCT - procalcitonin; aPTT - activated partial thromboplastin time;
PT - prothrombin time; *p < 0.05 (Wilcoxon test based on negative and positive ranks)

Bad Homburg, Germany) and Prismaflex (high-flux filter
ST150 Gambro, Deerfield, IL, USA). EMiC2 Hemofilter
(Fresenius Medical Care, Bad Homburg, Germany, 1.8 m?
surface area) and oXiris (Gambro, AN-69 based mem-
brane, surface treated by polyethyleneimine and grafted
with heparin) were administered in septic patients.

Statistical analysis

Descriptive and inferential statistical methods were used
for the data analysis. Numerical characteristics are present-
ed by the arithmetic mean, the median with interquartile
range (IQR 25-75%) and the standard deviation, while the
attributive characteristics are expressed by frequency and
percentage. Given the sample size, i.e., the small number
of frequencies to compare differences between the groups,
the Wilcoxon test for paired samples was used, an alter-
native to the Student’s t-test for two dependent samples.
There was a statistical significance if p < 0.05, and a high
statistical significance if p < 0.001. The IBM SPSS Statisti-
cal Package for Social Sciences 21 software package was
used for statistical data processing.

RESULTS

The study included 12 COVID-19 patients with AKI
(58.3% men), with a mean age of 61.54 + 10.37 years of
age. The most common comorbidity was hypertension in
nine patients.

ARDS with secondary bacterial infection was found
in seven (58.3%) patients who required MV and CRRT.
Before CRRT, the average values of the SAPS II score were
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common modality was pre-dilution continuous
veno-venous hemodiafiltration (CVVHDF) and
the most commonly used membrane was highly
adsorptive-oXiris membrane. The average dura-
tion of procedures in 11 patients was 24.8 h, with
the CVVHDF + ECMO procedure performed
in one patient lasting a total of 315.5 h. The median value
of dialysate flow was 1558.3 ml/h, and median value of
replacement flow was 1318.1 ml/h. The average CRRT
dose in nine septic patients was 36.6 ml/kg/h and in the
remaining patients 30 ml/kg/h. The average ultrafiltration
per procedure in 11 patients was 4736.4 ml, while the total
ultrafiltration in a patient who underwent CVVHDEF and
ECMO was 15.669 ml. The average bolus dose was 3250
+ 1138.18 IU while the continuous UFH dose was 1112.5
* 334.48 IU/kg/h. The continuous dose of UFH during
CRRT was increased by 1/3 in six patients (66.7%), while
it was increased by 1/2 in (33.3%) patients. Discontinua-
tion of CRRT was necessary in three patents (25%) — in the
first case due to the clotting circuit, in the second case for
technical reasons and in the third case due the hemody-
namic instability and the fall of oxygen saturation. Table 3.

DISCUSSION

In addition to hemostatic disorders, immobility, and sys-
temic inflammation, MV and central venous catheters
contribute to the risk of VTE in ICU. Dietary deficiencies
and liver dysfunction can also interfere with the synthesis
of coagulation factors. Due to organ dysfunction, critically
ill patients develop changes in pharmacokinetics, which
may require adjustment of the anticoagulant dose [15].
Our patients had different levels of D-dimer depending on
the severity of their clinical conditions as well as secondary
infections. They had minor disorders of the hemostasis
mechanism without developing of disseminated intravas-
cular coagulation were verified, which corresponds to the
results of a Dutch study [16]. Using the Padova Predic-
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Table 3. Treatment parameters of CRRT

Variables ‘ n (%)
Number of procedures CRRT

1 5(41.7)
2 4(33.3)
3 or more 3(25)

Types of CRRT modalities

Predilution CYVHDF 8(66.7)
Predilution CVVHDF + ECMO 1(8.3)
CVVH 1(8.3)
CVVHD 3(25)

Type of adsorptive membrane

EMIC2 2(16.7)
OXIRIS 7(58.3)
Kit 8 2(16.7)
ST 150 1(8.3)
Dose of CRRT

> 35 ml/min/h 9(75)

< 35 ml/min/h 3(25)

Bolus dose of UFH (IU) (MeanxSD) 3250+ 1138.18
Continuous dose of UFH (1J/kg/h) (Mean£SD) | 1112.5 + 334.48
Increasing the continuous dose of UFH during CRRT

1/3 6 (66.7)
1/2 3(33.3)
Interruption of the CRRT

Yes ‘ 3(25)

CRRT - continuous renal replacement therapy; ECMO - extracorporeal
membrane oxygenation; CVVHDF - continuous venovenous
hemodiafiltration; CVVH - continuous venovenous hemofiltration; CVVHD -
continuous venovenous hemodialysis; UFH - unfractionated heparin

tion Score for Risk of VTE, the risk > 4 was determined
in 75%, i.e., nine patients, (seven critically ill patients and
two treated in semi-intensive care). Unlike other published
studies, no patient developed a thrombotic event [16, 17,
18]. Namely, the authors of the Dutch study reported that
31% out of 184 COVID-19 patients had arterial and ve-
nous thrombotic events, although all patients had stan-
dard thromboprophylaxis [16]. The authors of another
study also used the Padova score and showed that 40% of
the patients were at risk for VTE, although the study did
not provide the data on the use of VTE prophylaxis or an
incident with VTE [18]. In two French ICUs, the overall
rate of VTE in patients was shown to be very high at 69%,
but only 31% of them were treated with prophylactic an-
ticoagulation [17].

Our patients were at risk for developing AKI due to
the presence of the most common comorbidities such as
hypertension, chronic renal failure, diabetes and heart
disease, use of diuretics and ACE inhibitors, which corre-
sponds to the published results of other authors [19]. The
onset of some CRRT methods was individually assessed
based on clinical and laboratory parameters, in accordance
with the current guidelines. Compared with traditional
CRRT indicators in patients with an onset of AKI, the lead-
ing criterion was hypervolemia for the purpose of respi-
ratory support. All patients had a double-lumen catheter
placed in the right internal jugular vein, in accordance with
the recommendations [20].
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Depending on the availability of modalities, supply of
dialysis material, adsorption membranes and cytosorber,
the recommendation for critically ill patients is CVVH or
CVVHDEF targeting minimum delivery dose of 20-25 mL/
kg/h [21]. In the study period, in COVID-19 confirmed
patients requiring dialysis procedures, we were able to or-
ganize only the implementation of CRRT with heparin
anticoagulation, with a predominance of pre-dilution CV-
VHDEF and highly adsorbent membranes (oXiris, EMiC2)
in nine (75%) patients with high proinflammatory param-
eters. In these patients CRRT dose was 35-40 mL/kg/h in
order to eliminate inflammatory mediators, while other
patients where the main goal was volume maintenance had
CRRT 25-30 mL/kg/h. During the procedures, the doses of
antibiotics were adjusted and the energy needs increased
by 20-30 (kcal/kg.d), protein 1.5 < 1.7 (g kg.d) and amino
acids 1.5 < 1.7 (g kg.d) according to the individual treat-
ment regimen [22].

So far, papers on premature filter coagulation have been
published frequently. In a multicenter French cohort of 150
patients, 29 of them were treated for RRT and 28 of them
(97%) experienced a thrombosis circuit, with a shortened
lifetime of the circuit [9]. The anticoagulation of the circuit
has not been specifically analyzed, however, all the patients
received at least thromboprophylaxis, and 30% of them
had therapeutic doses of heparin. In a further study in
one center with 69 critically ill patients with COVID-19,
nine out of 11 patients had increased therapeutic UFH
infusions due to thrombosis of recurrent circuits [23]. A
third unicenter study reported filter coagulation in eight
out of 12 severely ill patients with COVID-19 on hemofil-
tration, despite anticoagulation with prophylactic doses.
Out of the four patients without filter clotting, three were
on therapeutic UFH infusion due to existing thrombosis
at the time of the hemofiltration onset [24].

The optimal anticoagulant strategy to prevent circuit
coagulation and ensure CRRT efficacy is unknown in CO-
VID-19. Since 75% of our patients had the Padua score
> 4, in order to prolong the filter life, pre-dilution CV-
VHDF with antithrombotic oXiris membrane was applied
in 58.3% of critically ill patients with high inflammatory
parameters and D-dimer. Wen et al. [25] have not deter-
mined the correlation between D-dimer values and short-
ened sustained low-efficiency dialysis sessions in around
30% patients, in contrast with the study done by Valle et
al. [26], who proved that the higher levels of D-dimer in-
dicate a higher rate of filter coagulation in CRRT in 46.6%
patients. However, the results are not comparable due to
the lower values of D-dimer, different treatment modali-
ties and the lack of details on coagulation in the first study.
Also, neither study monitored Anti-Xa and determined
antithrombin III and the factor VIII. The correlation of
higher values of CRP with shorter sustained low-efficiency
dialysis duration was determined in the first study, which
indicates the correlation between hyper-inflammation in
COVID-19 patients and the coagulation of extracorporeal
circuit. Elevated CRP levels in the acute phase are related to
hyper viscosity, and the latter was diagnosed in severely ill
COVID-19 patients [27, 28]. Our study did not analyze the
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correlation between D-dimer and CRP with filter coagula-
tion due to the proportion of the samples, and the fact that
only one patient had clotting circuit.

The recommended start dose of UFH is 10-15 IU/kg
per hour and the aPTT is 60-90 seconds [21]. In our study,
in six patients (50%) the values of hemostasis parameters
and platelets allowed the initial increase by 1/3 to 1/2 of
the recommended bolus dose of UFH, and we increased
the UFH dose until we reached the target values of aPPT
ranging 180-220 seconds. Despite the administration of
higher bolus doses of UHF, during CRRT all six patients
required a dose increase, as well as the two patients (with
malignant disease) treated in surgical intensive care unit in
whom an adsorptive EMiC2 membrane was used. In case
of using ECMO + CRRT blood flow was maintained at >
400 ml/min [29]. The patient who underwent ECMO +
CVVHDF was prescribed UFH according to the guidelines
of non-COVID-19 patients [30].

No bleeding, no heparin resistance, and no heparin-
induced thrombocytopenia were found in any of the pa-
tients. However, CRRT was discontinued in one patient
due to circuit clotting, therefore, the dose was increased to
the upper limit of thromboprophylaxis to prevent recur-
rent circuit clots.

Until we obtain more precise recommendations on the
amount of bolus and continuous doses of UFH for COV-
ID-19 patients, one should take into consideration comor-
bidities, the doses of thromboprophylaxis, the type of RRT
modalities and highly adsorptive membranes, the planned
duration of the procedure and the level of ultrafiltration.

During the earliest period of the pandemic, two patients
were treated with antiviral drugs (Lopinavir/Ritonavir),
both of them took azythromicin and corticosteroids in the
recommended doses [5]. Hydroxychloroquine was intro-
duced in three patients. It is known that this drug can have
an antithrombotic effect, especially on antiphospholipid
antibodies, which we were not able to analyze during the
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3Hauaj aHTUKoarynaumje Nnpm KOHTMHYUPaHOj 3ameHn PyHKUMje bybpera Koa
6onecHuKa ca aKkyTHUm owTteherwem 6ybpera nosesaHMm ca Kosugom 19

Brioneta KHexxesuh'?, TujaHa A3awweBal'? fopgaHa Crpaxmelutep-Majctoposuh'2, Mupa Mapkosuh', Maja Pyxuh??,
BecHa Typkynos??, Hatawa lfouuh?, AparaHa Munujawesuh??, iejan hennh'2
'KnuHnykn ueHTap BojoguHe, KnnHunka 3a Hedponorujy n KnnHnuky umyHonorujy, Hosu Cag, Cpbuja;

2Ynneepautet y Hosom Cagy, Meguumtckm dpakyntet, Hosu Cag, Cpbuja;
*KnuHnukn yeHTap Bojsogute, KnuHuka 3a uHdektneHe 6onectn, Hosu Cag, Cpbuja;

*KnuHnukm LieHTap BojBoanHe, YpreHTHu ueHTap, Hou Cag, Cp6uja;

SWMHCTUTYT 3 jaBHO 3ApaBsbe BojsoanHe, Hosn Cap, Cpbuja

CAMETAK

YBoa/Lnm Y Cpbuju je naHgemmja BUpYCHe 601ecT KopoHa
2019 (koBug 19) noyena noyetkom mapta 2020. roguHe.

Linrb oBor papa je cymmpare KNMHUYKOT MCKYCTBa Y leueky
aKyTHor owTehera 6yb6pera noBesaHor ca KoBugom 19 me-
Toflama KOHTUHYVpaHe 3ameHe ¢yHKLUuje bybpera (K3DB) ca
$OKYCOM Ha BUCUHW NpUMeHeHe Jo3e HedpaKLMOoHNCaHor
XenapuHa.

Mertoge lNpukasahemo 12 6onecHuka neveHnx K3Ob-om Ha
KnuHuuy 3a nHdektrBHe 60nectn y KnnHuukom LeHTpy Bojso-
AVHe of 6. mapTa Ao 20. maja 2020. roanHe. AHanu3npaHu cy
AHTUTPOMOOTCKa Npodunakca, pusrK of BEHCKe Tpomboem-
60nuje, NpuMer-eHa Tepanuja, GrIOXeMUjCK1 NapameTpu npe
n nocne K30b-a, aHTnKoarynauuja v gpyru napametpu K3®Ob-a.
Pesynrartu MpoceyHa ctapocT 6onecHuka je 6una 61,54 + 10,37
roavHa v cegam 6onecHuka (58,3%) 6uno je mywkor nona. Ceu
Cy NpuManu cTaHgapgHy Tpombonpodunakcy. Magya ckop
npeavKLumje pr3mnKa of BeHCKe TpoMboembonuje > 4 umarno je
neBeT (75%) 6onecHvKa, anvi HUjeAaH Huje pa3BMo TPOMOOT-
cKu forahaj. AKyTHo owwTtehetbe bybpera 3aBVCHO O Aujanvse

DOI: https://doi.org/10.2298/SARH200918011K

pa3BuIo je ceiMOPO KPUTUYHO 060NENNX Ca MyITUOPTraHCKOM
AancdyHkuumjom. MpoceyHa fosa K3Mb-a je nsHocuna 36,6 ml/
kg/h, npoceyHa 6onycHa fo3a HeppPaKLMOHUCAHOT Xenapu-
Ha 6una je 3250 + 1138,18 IJ, a KOHTMHYMpaHa fo3a 1112,5 £
334,48 lJ/kg/h. Mpekng K3OB-a 360r Koarynauuje ceta 6uo je
HEeonXofaH caMo KOf jefHor bonecHnKa. BpegHocTu neykowuTa,
AST, ALT, GGT, aPTT i PT 6une cy 3HauajHo Behe nocne K30b-a
y nopehemy ca ypeom, KpeaTrHVHOM, KainjyMOM, XJIOPOM 1
MarHesujymom, umnje cy BpeAHOCTY bune 3HayajHO Makbe.
3akmyuak Kop Hawmx 6onecHuka obonenvix oa kosuaa 19 ca
BVCOKMM MHbNaMaTOpHUM NapaMeTpuma 1 [1-armepom, Kao v
NPOLeHEHVIM PU3VKOM Of Pa3Boja TPOMO03e Ay60KYX BeHa,
npumMeHa NpeannyLoHe KOHTUHYVPaHe BEHOBEHCKE XeMO-
Avjaduntpauuje ca aHTUTPOMOOTCKOM MEMOPAHOM 1 BULLIM
po3ama 3a Y fo %2 HeppaKLMOHMCAHOT XenapuHa y OfHOCY Ha
npenopyyeHe fo3e, omoryhina je fy»u Bek Tpajarba Gpuntepa,
6€3 nojaBe KOMMIMKaLmja.

KmyuHe peun: BupycHa 601ecT KopoHa 19; KOHTVHYyVpaHa
3ameHa pyHKUWje 6ybpera; akyTHO owwTehere 6ybpera; Tpom-
60TCKM gorahaju
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