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Patient with Jaundice, Dyspnea and
Hyperterritinemia after COVID-19
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The aim: to highlight the importance of considering hemophagocytic lymphohistiocytosis in patients with jaundice
of unclear origin and systemic inflammatory manifestations after coronavirus infection.

Key points. A 64-y.0. patient was admitted to the hospital with jaundice, pruritus, fatigue, weight loss. The com-
plaints occurred 2 weeks after discharge from the hospital for treatment of patients with coronavirus infection. Labo-
ratory tests revealed signs of hepatic insufficiency, markers of cholestasis and inflammation persisted in time. Upon
instrumental examination no signs of hepatosplenomegaly, biliary tree changes, intra- and extrahepatic obstruction
were found. S. aureus was identified in blood cultures, CT scan of the facial skull bones showcased the focus of in-
fection in the area of the roots of teeth 2.4 and 2.5. Therefore, antibiotics were prescribed. Subsequently, the pa-
tient's condition was complicated by the development of two episodes of acute respiratory distress syndrome, which
occurred during the withdrawal of glucocorticosteroid therapy. Liver biopsy was performed, morphological study
revealed signs of “vanishing bile duct” syndrome, excessive activation of macrophages and hemosiderosis of sinu-
soidal cells. Identified lesions can be found in hemophagocytic lymphohistiocytosis (HLH), a life-threatening compli-
cation of coronavirus infection. Glucocorticosteroids therapy, transfusions of human immunoglobulin, albumin, and
parenteral nutrition have led to patient's condition improvement.

Conclusion. COVID-19 provokes the development of secondary HLH 10 times more often than other respiratory
viral infections. The possibility of hemophagocytic syndrome development should be considered, including cases
of overlap syndrome with sepsis, in patients with unresolved jaundice, hyperferritinemia after coronavirus infection.
Routinely used scales and criteria for diagnosis of HLH (H-score, HLH 2004 ) in such cases lacks sensitivity, therefore,
careful analysis of clinical picture and exclusion of other causes of jaundice are required.
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“vanishing bile duct” syndrome
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XenTtyxa, oapiwika u runepdepputuHeMums y naumeHTKn, nepeHecwein COVID-19

B.P. MpeunwHukoa*, M.E. TkaueHko, M.C. XKapkoBa, T.IN. Hekpacosa, B.T. NBaLuKkuH

®raA0Y BO «[Nepsbiti MockoBCkuii rocyAapCTBEHHbI MEANLIMHCKUE yHuBepcuTeT uMm. U.M. CeveHoBa» (Ce4eHOBCKuI
yHuBepcuteT) MuHucTepcTBa 3apaBooxpaHeHnst Poccurickon @enepaumnmn, Mocksa, Poccurickas denepaims

Llenb npeacTaBNeHHOro KJIMHUYECKOro HabnioaeHusi: NMpOoAEMOHCTPMPOBATb HEOOXOAMMOCTb BKIHOYEHUS
B KpYr anddepeHumanbHoro gnarHosa remodaroumTapHoro aMmMeorncTuoumTo3a y NnauyueHToB C XEeNTyXOn Hedc-
HOIO reHe3a 1 CUCTEMHbLIMW BOCNAJINTENIbHBIMU NPOSIBIEHNSMM MOC/E NEPEHECEHHOM KOPOHABUPYCHOM MHMEKLNN.
OCHOBHbI€ NOJIOXEeHUS. [TauneHTka obpaTnnach B KIMHUKY C XanobaMu Ha XENTyXy, MIHTEHCUBHBI/ KOXHbIA 3y[,
BbIP@XEHHYIO 00LLYyI0 CnaboCTb, MOTEPIO Beca. XKanobbl BO3HUKIM YEPE3 2 HEAENM NMOCIE BbIMUCKA U3 CTaLMOHapa
0151 IeYeHns MaLMEHTOB C KOPOHABMPYCHOWM MHbeKUMEN. JTabopaTOpPHO BbISBEHbI MPU3HAKM MEYEHOYHOW HeaoCTa-
TOYHOCTW, B AMHaMUKe OTMeYasioCb NepPCUCTMPOBAaHME MApPKepPOB XoJiecTasa 1 BocnaneHus. Mo gaHHbIM MHCTPY-
MEHTaJIbHOr0 06CNef0BaHNS NPU3HAKOB renaTtoCMieHOMErannum, MU3MeHeHUn BUNMapHOro AEPEBA, BHYTPU- N BHE-
MeYeHOYHOM 0OCTPYKLUMM HE BbiiBNEHO. [pu noceBe KPOBU BbIIBAEH S. aureus, No AaHHbIM KT KocTen nuueBoro
yepena — oyar nHdekuum B 061acTy KOpHen 3y60oB 2.4 1 2.5, 4TO NOCYXWU/I0 OCHOBAHMEM OJ19 HA3HAYEHUS aHTU-
OakTepuanbHoOn Tepanuu. B panbHenwemM COCTOAHNE NALMEHTKN OCIIOXHWUIOCh Pa3BUTUEM ABYX 3MM3040B OCTPO-
ro pecnupaTtopHoro ANCTPECC-CUHAPOMA Ha GOHE OTMEHbI Tepanun MMIKOKOPTUKOCTeponaamu. Nposoaunachb
oroncmsa nevyeHu, Npu KOTOPOU BbIBAEHbI MPU3HAKM CUHAPOMA «MCYE3AKLLNX XEMYHbIX MPOTOKOB», YPE3MEPHOM
akTBauuu MakpodaroB U remocmnaeposa KneTok cuHycouaoB. lNogobHasa kapTuHa xapakTepHa ons remogaroum-
TapHoro numaormnctunoumtosa (IJ1IN), rpO3HOro 0CNOXHEHUST KOPOHABUPYCHOM MHMEKUUK. Tepanus rmoKoKopTy
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KocTepomaamMu, TpaHCchy3mm YeNOBEYECKOr0 MMMYHOI00YNHA, anbbyMnHa, napeHTepasbHoOe NMTaHne NpuUBen
K YJTYHLIEHUIO COCTOSHUA MaLNEHTKN.

aknioueHue. COVID-19 B 10 pas yalwie opyrvx pecnmpaTtopHbIX BUPYCHbIX MHMEKLUNI MPOBOLMPYET PasBUTUE
BTOpUYHOro I CneayeT NOMHUTbL O BO3SMOXHOCTU PasBuTUs remodarouytapHoro CMHOpPoMa, B TOM YUCIE B CO-
CTaBe CMHOPOMa NepekpecTa C CEerncucoMm, y nauyMeHToB C HePa3pELLAIOLLLENCH XENTYX0N, rmnepdeppuTnHeMuen
rnocJsie NepeHeCeHHo KOPOHaBUPYCHOM NHGEKUMN. PYTUHHO NPUMEHSEMbIE LLKasibl U KpUTepun anarHoctukm M
(H-score, HLH 2004) B cuTyauumn nocne nepeHeceHHo KOPOHaBMPYCHOM NHMEKLUMN He 00s1adatoT 4OCTaTO4YHOM
YyBCTBUTEJIbHOCTbIO, B CBSI3M C YEM HEOOXOAMM TLLATENbHbIN aHaNN3 KIMHUYECKOM KapTUHbI, UCKJTIOYEHME APYrnX
MPUYUH XENTYXW.

KnioueBble cnoBa: COVID-19, nHdekuya SARS-CoV-2, remodaroumtapHbin numoornctuountos, M, H-score,
HLH 2004, cuHOpOM «MCYE3AIOLLNX XKEMYHbBIX MPOTOKOB>

KoHbANKT MHTEepecoB: aBTOPbI 3asBASIOT 00 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

Ana umtupoBaHus: peunHmkosa B.P, TkayeHko [.E., Xapkosa M.C., Hekpacosa T.I1., VBawkuH B.T. XXenTyxa, ogplluka 1 runep-
deppuUTMHEMMSA Y NaUMEHTKN, nepeHeclen COVID-19. Poccuiickunii XxypHan racTpo3HTEPOSOrMm, renaToiornm, KoonpoKTONornn.

2022;32(3):57-67. https://doi.org/10.22416/1382-4376-2022-32-3-57-67

A 64-y.o. female patient was admitted to
the Department of Hepatology of the Clinic
of Internal Medicine, Gastroenterology and
Hepatology of Seche-nov University. Her main
complaints were jaundice (yellowing of the skin
and sclerae), intense pruritus that disturbs sleep,
fatigue, 11 kg weight loss for the last 3 months.
According to patient’s medical history, she was
hospitalized with COVID-19 infection, which
proceeded with the development of bilateral mul-
tisegmental viral pneumonia of moderate severi-
ty (CT-2) and a “cytokine storm”. In accordance
with the temporary guidelines for the prevention,
diagnosis, and treatment of coronavirus infection,
glucocorticosteroid therapy (dexamethasone 20
mg intravenously daily with gradual reduction to
4 mg), anticoagulants (apixaban 2.5 mg twice a
day), and biological therapy with IL-6 blocker
(olokizumab 128 mg intravenous once a day) were
prescribed. As soon as clinical improvement was
achieved, patient was discharged from the hospi-
tal and glucocorticosteroids therapy was contin-
ued (prednisolone 10 mg orally with a reduction
in the dose by 5 mg per week). In two weeks,
patient’s skin and sclerae suddenly turned yellow,
her urine became darker and her stools -lighter,
pruritus occurred and she was admitted to the
hospital. Her blood tests revealed conjugated hy-
perbilirubinemia (total bilirubin 308 umol/1, di-
rect bilirubin 226 umol/1), elevated cholestasis
(ALT 705 u/l, GGTP 737 u/l, total cholester-
ol 13 mmol/1) and cystolysis (ALT 306 units/1,
AST 146 units/1) markers. Further examinations
excluded viral hepatitis (markers of HCV, HBV,
HAV, HEV were not found), HIV-infection, au-
toimmune liver diseases, CA 19-9, AFP, REA,
CA 125 — their values were within the reference
interval. According to the results of instrumen-
tal examination (abdominal ultrasound, contrast
enhanced CT scan of abdomen) no signs of or-
ganomegaly, neoplasms, dilation of intra- and

extrahepatic bile ducts, extrahepatic biliary ob-
struction were found.

Detoxification therapy (thioctic acid, ream-
berine), therapy with glucocorticosteroids (dexa-
methasone 20 mg intravenously with gradual re-
duction to 4 mg) were conducted. Despite the
therapy, the patient’s condition deteriorated and
she was transferred to another hospital for fur-
ther examination and plasmapheresis: According
to abdominal MRI with CT-scan there were signs
of diffuse changes of liver parenchyma, polyp of
gallbladder. No changes of bile ducts, signs of
biliary hypertension were revealed. At the same
time, laboratory signs of cholestasis and cytol-
ysis kept on increasing. The patient’s condition
was regarded as nonspecific reactive hepatitis of
high activity. Therapy with glucocorticosteroids
(prednisolone 120 mg intravenously with a grad-
ual reduction to 30 mg), S-adenosylmethionine
therapy, plasmapheresis was conducted, without
significant effect: jaundice remained, pruritus
was worsening.

Anamnesis vitae: patient was born in 1957,
grew and developed with no delay. The patient
has higher education; she was retired at the time
of the anamnesis collection, and had no previous
occupational hazards. She reported no harmful
habits. Gynecological history: 1 pregnancy, 1 de-
livery. Menopause from the age of 55. The patient
did not receive any hormonal replacement ther-
apy. She did not have any allergy. Patient had
a family history of oncological disease: patient’s
sister had breast cancer. Associated diseases:
chronic periodontitis, arterial hypertension, stage
IT, grade 2. The patient had the tendency for hy-
potension since the disease onset, for that reason
she discontinued hypotensive therapy. Previously
she took valsartan, indapamide.

Upon objective examination: Condition of
moderate severity. The skin was jaundiced and
dry. Abdomen and chest skin had red spots left
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after scratching not disappearing on pressing.
BMI = 20.31 kg/m?. Body temperature 36.5 °C.
Peripheral lymph nodes were not enlarged. Slight
swelling of the lower extremities and feet. By
auscultation, breathing was vesicular, no rales,
respiratory rate was 17 per minute. Clear heart
tones, soft systolic murmur at the apex, heart
rate 73 beats per minute, blood pressure 100,60
mm Hg. The abdomen was soft and symmetrical-
ly involved in the act of breathing by all parts.
On superficial and deep palpation, the abdomen
was soft and painless. Liver size appeared normal,
10—8—7 cm according to Kurlov. The lower edge
of the liver wasn‘t palpable. Spleen size was 9
cm by percussion, the lower pole wasn‘t palpable.
The symptom of “tapping” on the lumbar region
was negative on both sides, no dysuric phenome-
na, urine was dark. Stool was clear, light, with-
out pathological impurities, regular.

Despite the fact that clinical (light stool
staining, dark urine staining) and laboratory
data (hyperbilirubinemia predominantly due to
direct fraction) indicated obstructive character
of jaundice, results of instrumental investiga-
tions showed no signs of neoplasms of liver and
bile ducts, including malignancy, cholecysto-
lithiasis and choledocholithiasis, cholangitis,
abscesses, pancreatitis. The first step of differ-
ential diagnosis of liver injury with cholestatic
phenotype primarily included causes of nonob-
structive cholestasis. Thus, drug-induced liver
damage was considered, since two weeks prior
jaundice manifestation olokizumab was admin-
istered. So CIOMS/RUCAM scale value was
calculated: the sum was five, indicating a pos-
sible drug-induced liver injury [1]. In an in vi-
tro study on cryopreserved human hepatocytes,
olokizumab had an inhibitory effect on bile acid
transporter NTCP (Na'-taurocholate cotrans-
porting polypeptide) activity [2, 3]. Such trans-
porter protein block could serve to cholestasis
development. In addition, cholestasis could be
caused by sepsis, especially considering existed
risk factors: long-term immunosuppression (use
of glucocorticosteroids, I1L-6 blocker) and long-
term stay in different hospitals.

General blood examination revealed leukocy-
tosis (WBC 16.8x10°/1) with a predominance of
neutrophilic leukocytes (neutrophils 13.9x10°/1
(82.8 %)), signs of mild normochromic anemia
(Hb 95 g/1) and a significant increase in ESR
(Westergren ESR 110 mm,/h). At the same time
biochemical blood test showed significant increase
in the level of total bilirubin, mainly due to con-
jugated fraction (total bilirubin 601 umol/1, di-
rect bilirubin 384 umol /1), markers of cholestasis
(GGTP 1100 u/1, ALT 685 u/1, bile acids 296

umol /1, total cholesterol 30.1 mmol/1) and trans-
aminases (ALT 886 u/1, AST 610 u/1).

R-value is widely mentioned in literature and
used to determine the type of liver damage [4,
5]. R = [(ALT level : ALT ULN) : (ALT level
: ALT ULN)], where ULN is the upper limit of
normal. The R- value was more than 5, which
indicates hepatocellular type of damage, but in
combination with skin pruritus and elevation of
ALP it is considered a mixed type, i.e. combina-
tion of hepatocellular and cholestatic patterns.

Increased level of inflammatory response mark-
ers (C-reactive protein 13 mg/L, ferritin > 1500
ng/mL, procalcitonin 2 ng/mL, triglycerides
6.19 mmol/L, fibrinogen 8.17 g/L (other coag-
ulogram parameters without deviations from nor-
mal values) and hypoalbuminemia (albumin 26
g/L) were also noteworthy.

The laboratory signs of systemic inflamma-
tory response syndrome, anemia, hyperbiliru-
binemia and hypoalbuminemia provided strong
evidence in favor of sepsis, but other signs of its
presence had to be carried out.

Ultrasound examination of the abdomen re-
vealed signs of diffuse changes in the liver and
pancreas. Size of the liver and spleen were within
normal values. According to contrast enhanced
CT-scan of the abdomen, the sizes and positions of
the organs were unchanged. Signs of moderate ste-
atosis of the liver, small polyps of the gallbladder.
No signs of bile ducts distention were revealed.
For further assessment of the liver parenchyma
and bile ducts condition contrast enhanced (pri-
movist) MRI (fig. 1A) and MRCT (fig. 1B) were
performed: no focal changes, biliary tree contrast-
ing defects were revealed. However, there was
a delayed excretion of contrast into bile ducts.
Esophagogastroduodenoscopy showcased a pic-
ture of superficial gastritis. Echo-cardiography
was performed for the purpose of signs of infec-
tious endocarditis detection: no signs of hemo-
dynamically significant changes of the valve ap-
paratus, no vegetations of the heart valves were
revealed.

Later new complaints occured: pain in the re-
gion of the upper jaw, which intensified while
eating, discomfort in the chest on the right side.
The occurrence of new complaints was accompa-
nied by an episode of fever up to 38.2 °C. This
has led to necessary follow-up examination: a CT
scan of the chest revealed a picture of bacterial
pneumonia on the left side and a CT scan of the
cranial bones (Fig. 2) revealed a nidus of chronic
infection in the area of the roots of teeth 2.4 and
2.5 (the area of premolars of the right side of
the upper jaw). Blood culture came out positive:
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Fig. 1. Contrast enhanced MRI of the abdomen: The liver (oblique size up to 14 cm) and spleen are not enlarged.
No excretion of contrast agent into the bile ducts and gallbladder lumen was obtained in the hepatospecific phase
18 min after the contrast agent injection (A). MRCP. Common bile duct is up to 5 mm, contrasts evenly. Intra-
and extrahepatic bile ducts are not dilated (red arrow: common bile duct and lobe ducts) (B)

~

Fig. 2. CT scan of the facial skull bones. Marked area:
round-shaped bone thinning revealed in the 2.4, 2.5
teeth root area, — nidus of chronic infection

Staphylococcus aureus (MSSA, VSSA) was de-
tected.

Identification of infection foci in the upper
jaw region, positive blood culture in combina-
tion with signs of organ dysfunction (hyperbil-
irubinemia, hypoalbuminemia were considered
as liver failure markers) and systemic inflam-
matory response syndrome denoted sepsis as one
of the causes of cholestatic liver damage. In the
study of J.M. Bender et al. [6], the develop-
ment of jaundice in patients with coronavirus
infection was associated primarily with sepsis,
as well as “hyperinflammatory” syndrome and
ischemic liver damage. The presence of jaundice
was associated with more severe course of the
infectious disease and higher mortality rate.

Fig. 3. CT-scan of the chest. Polymorphic areas of
«ground glass opacity» and reticular changes with
indistinct contours in both lungs, with predominantly
central distribution. The cumulative lesion volume is
26—50 % on both sides

Patient was prescribed broad-spectrum anti-
bacterial drugs in accordance with pathogen and
results of antibiotic sensitivity testing: pipera-
cillin/tazobactam and vancomycin. At the same
time, surgical sanitation of the focus of infection
of the upper jaw was carried out and prednisolone
was completely abolished. Ongoing treatment al-
lowed to achieve positive dynamics: pain in upper
jaw, discomfort in the chest ceased to disturb, the
patient’s skin acquired a lighter shade, body tem-
perature normalized, the laboratory tests noted a
decrease in markers of cholestasis and inflamma-
tion. However, the dynamics were limited: the
initial decrease in values of cholestasis markers
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stopped at the level of total bilirubin 345 umol /I,
ALP 603 u/1, GGTP 406 u/1, and there was no
further normalization of values. At the same time,
the level of ferritin, triglycerides remained sig-
nificantly elevated, procalcitonin level remained
elevated.

Subsequently, the course of the disease was
complicated by the development of an episode
of dyspnea of a mixed character, dry cough. On
objective examination the respiratory rate was
23 per minute, saturation was reduced to 86 %.
According to chest CT (Fig. 3): interstitial chang-
es of the “ground glass opacity” type were re-
vealed, with predominantly central distribution.
At the same time, PCR results showed no SARS-
CoV-2 coronavirus RNA.

Morphological substrate of

radiological

“ground glass opacity” syndrome implies the ap-

pearance of exudate and/or transudate in pul-
monary interstitium and partially alveolar spac-
es. Acute development of such changes is most
often associated with pulmonary edema, acute
respiratory distress syndrome, viral pneumonia
[7, 8]. Taking into account acute onset, predom-
inantly central location of “ground glass opac-
ity” type changes on CT-scan and negative re-
sults of pharyngeal and nasopharyngeal smears,
the patient’s condition was considered as acute
respiratory distress syndrome (ARDS).

This condition was preceded by discontin-
uation of glucocorticosteroids, and elevation of
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Total bil., umol /1 417 407 378 423 | 656,7 | 398 496 | 589.1 | 486.6 | 365.8 | 355.1
ALP, u/l1 1630 | 1657 | 1231 795 2994 | 1325 | 1234 | 2209 | 3566 | 1241 890
GGTP, u/1 800 804 841 978 1115 | 1321 | 1046 | 1665 | 1766 | 1347 | 1226
Ferritin, ng/mL 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500

Fig. 4a. Laboratory parameters during follow-up: cholestasis markers and ferritin
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Fig. 4b. Laboratory parameters during follow-up: inflammatory markers

Fig. 5. CT-scan of the chest. Reduction of previously
identified lesions

inflammatory markers and cholestasis in blood
tests (Fig.4A and 4B).

The patient was administered intravenous
dexamethasone in a daily dose of 16 mg, and ox-
ygen therapy was initiated. Given measures had
led to a rapid improvement of the patient’s con-
dition: dyspnea decreased, saturation was 98 %
without oxygen insufflation, CT-scan (Fig. 5)
showed resolution of previously identified changes.
Upon the next glucocorticosteroid therapy with-
drawal, similar episode of ARDS with cholestasis
escalation developed. At the same time, patient
remained anorexic and continued to lose weight.

The patient was administered intravenous dexa-
methasone in a daily dose of 16 mg, and oxygen
therapy was initiated. Given measures had led to
a rapid improvement of the patient’s condition:
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Fig. 6. Morphological examination. Liver biopsy. Staining: hematoxylin-eosin. Magnification x200. Significant
focal bilirubinostasis: majority of hepatocytes cytoplasm contain greenish brown round granules (black arrows),
most likely, bilirubin; there are bile plugs in some irregularly dilated Gering tubules. Focal clusters of Kupffer
cells filled with ceroid, stained with bilirubin, formed focal clusters similar to small macrophage granulomas —
phagocytomas (blue arrow) (A). Morphological examination. Liver biopsy. Staining: picrosirius. Magnification
x200. Vanishing bile ducts syndrome: 8 of 10 portal tracts (blue arrow) missing bile ducts (B)

dyspnea decreased, saturation was 98 % without
oxygen insufflation, CT-scan (Fig. 5) showed res-
olution of previously identified changes. Upon
the next glucocorticosteroid therapy withdrawal,
similar episode of ARDS with cholestasis esca-
lation developed. At the same time, patient re-
mained anorexic and continued to lose weight.
Sudden development of respiratory failure si-
multaneously with escalating cholestasis on the
background of ongoing antibiotic therapy, that
was previously effective, rapid regression of
symptoms after the administration of glucocorti-
costeroids and the remained increase in inflam-
matory markers put upon inquiry that sepsis is
the only factor determining patient’s condition.
Secondary hemophagocytic lymphohistiocytosis
(HLH) could be another contributing factor. It
is caused by immune response regulation disorder
in genetically predisposed individuals, which
occurs when exposed to a trigger (in particular,
coronavirus infection), leading to uncontrolled
activation of cytotoxic T lymphocytes and mac-
rophages and, consequently, to severe inflam-
matory organ damage [5, 9]. It should be kept
in mind, that sepsis, COVID-19 infection and
HLH are united by a common link in the patho-
genesis — “cytokine storm”. The latter leads
to ARDS and acute liver damage. Moreover,
according to a number of authors, coronavirus
infection can lead to the development of “HLH-
sepsis” overlap syndrome. Making a differential

diagnosis between sepsis and overlap syndrome
is challenging: signs of HLH may occur in pa-
tients with sepsis, and conversely, sepsis may
develop in the initial stages of HLH [10, 11].
The H-score and HLH 2004 scales are used to
verify the diagnosis. In addition to clinical and
laboratory criteria, both include an important
feature — signs of hemophagocytosis or macro-
phage activation syndrome on morphological ex-
amination of either bone marrow or lymph nodes
and spleen. These changes can also occur in the
liver [12, 13].

On the following stage bone marrow biop-
sy and liver puncture biopsy were performed
to clarify the diagnosis. According to the results
of morphological examination of the bone marrow
the picture corresponded to secondary changes,
no signs of macrophage activation syndrome were
found. Morphological examination of liver biop-
sy, in turn, showed the following (Fig. 6A and
6B): (1) many Kupffer cells were significantly
enlarged in size, had “frothy” appearance of cy-
toplasm, others were filled with brownish ceroid
and with signs of fat dystrophy. Focal clusters
of Kupfer’s cells filled with ceroid stained with
bilirubin formed clusters similar to small macro-
phage granulomas — phagocytomas; (2) signs of
marked focal-spread bilirubinostasis: cytoplasm
of many hepatocytes, contained greenish-brown
rounded granules of bilirubin; in some irregular-
ly dilated Gering tubules bile plugs of different
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color and structure were recognized, indicating
recurrent episodes of bilirubinostasis. Bile ducts
were absent in 8 of 10 portal tracts, the remain-
ing tracts contained structures resembling small
deformed ducts. Upon additional immunohisto-
chemical study (CK7 staining): there were no
CK7-positive cells in portal tracts of liver, that
confirmed “vanishing bile duct syndrome” sus-
pected by histological study; (3) the picture of
moderate hemosiderosis of sinusoid walls cells,
that can be observed in intravascular hemolysis
and hemophagocytosis episodes.

The syndrome of “vanishing bile ducts” de-
tected by histological and immunohistochemical
study is a rare phenomenon, which is charac-
terized by obliteration of small bile ducts and
gradual development of biliary cirrhosis [14].
Most commonly this syndrome develops as a
result of drug-induced liver injury caused by
various antibiotics, anticonvulsants, NSAIDs,
biological therapy, to which olokizumab is re-
lated [15]. Nevertheless, the drug has a high
safety profile, among adverse reactions related
to liver and bile ducts only an increase in trans-
aminases was registered, and there was the only
administration. In addition, duct vanishing has
been observed in paraneoplastic syndrome, au-
toimmune liver disease, graft-versus-host reac-
tion, HIV-infection, and histiocytosis [14, 16].
In HLH cytokine-mediated (IL-1, IL-6, TNF-a)
activation of Kupffer cells and lymphocytes
leads to bile duct damage. Signs of hemosider-
osis of sinusoid cells are another sign of HLH
[16]. Excessive activity of macrophages, not
only could be due to macrophage activation syn-
drome, a hallmark of HLH, but also to bilirubin
phagocytosis. After conjugation in hepatocytes
a portion of bilirubin had entered the remaining
few bile ducts, and the excess had led to hepato-
cyte destruction.

Taking into account clinical, laboratory and
instrumental data, H-score was calculated: the
result was 136 points (long-term immunosup-
pression, hyperferritinemia, hypertriglyceridemia,
AST elevation and histological examination data
contributed to the final result), which corre-
sponds to 9—16 % probability of HLH.

A legitimate question arose: why was the to-
tal H-score only 136 and why were some clinical
signs absent? It turned out that hemophagocytic
syndrome developed as a result of COVID-19
infection has its own features. Thus, the most
common symptoms are hyperferritinemia, AST
elevation, fever, hypertriglyceridemia, throm-
bocytopenia and splenomegaly. In most cases,
patients had less than 130 H-score points [17].

Clinical diagnosis was the following:

Underlying disease: co-morbidities: 1. Severe
cholestatic hepatitis: “vanishing bile ducts” syn-
drome 2. Post-COVID-19 hyperinflammatory
syndrome: secondary hemophagocytic lymphohis-
tiocytosis (H-score = 136 points). Background:
new coronavirus infection COVID-19 in october
2021, treated with glucocorticosteroids and IL-6
inhibitor. Complication of underlying disease:
Sepsis (S. aureus MSSA, VSSA). Odontogenic
infection (surgical sanation of the oral cavity).
Left-sided bronchopneumonia in S1—S2. Multiple
organ failure: liver failure: hypoalbuminemia.
Acute respiratory distress syndrome. Respiratory
failure T—IT st. Normochromic anemia of moder-
ate severity. Severe protein-energy deficiency of
the mixed type.

After resolution of bacterial pneumonia, sana-
tion of foci of infection, antibacterial therapy was
discontinued. Therapy with glucocorticosteroids
(dexamethasone 8—16 mg/day), ursodeoxycholic
acid (15 mg/kg of body weight), transfusion of
human immunoglobulin (0.5 g/kg weight No. 2),
albumin (20 % 100.0), correction of fluid and elec-
trolyte imbalance, protein and energy deficiency
(parenteral nutrition Kabiven), plasmapheresis
sessions were continued. Conducted complex of
therapeutic measures allowed achieving positive
dynamics: the patient noted an improvement in
general well-being, increased tolerance to phys-
ical exertion, began to gain weight. Laboratory
tests showed a decrease in bilirubin, GGTP and
ALP levels. Albumin level remained within the
normal range. Despite the remained elevated lev-
el of ferritin, C-reactive protein and triglycerides
gradually decreased to normal levels.

Discussion

Changes in laboratory liver function tests are
often found in COVID-19 infection: in the initial
stages, elevation of transaminases (ALT, AST)
due to ischemic hepatocellular damage occurs
most often; in later stages, especially in patients
with severe course of infection, cholestatic pat-
tern prevails. The latter is closely associated with
increasing inflammatory markers, indicating the
presence of common cytokine-dependent molecu-
lar mechanisms [18, 19].

It is known, that in some patients coronavi-
rus infection, even after virus elimination, can
provoke and maintain excessive activation of the
innate and adaptive immune system, leading to
excessive cytokine production and development
of hyperinflammatory syndromes. Secondary he-
mophagocytic lymphohistiocytosis is one of them
[20, 21]. The pathogenesis of liver damage in
HLH remains largely unknown, but frequent
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histological findings include infiltration by ac-
tivated macrophages (Kupffer cells) in the area
of portal tracts and sinusoids, dilatation of the
latter, signs of hemosiderosis. Further damage of
small bile ducts by activated macrophages and
lymphocytes causes its obliteration and cholesta-
sis. Hyperferritinemia, the most important labora-
tory sign, is a reflection of red blood cells phago-
cytosis by activated Kupffer cells [16]. Prolonged
liver damage can lead to the development of DIC
syndrome, secondary aggravating liver damage
[22]. In addition, hemophagocytic syndrome can
be combined with sepsis, independently provok-
ing the development of cholestasis [10, 11]. There
are several mechanisms for the development of
cholestasis in sepsis. One of them implies the
following: the formation of proinflammatory cy-
tokines (IL-1, TNF-a) in response to endotoxin-
emia leads to decreased expression of basolateral
(NTCP, OATP) and canalicular membrane trans-
porter proteins (BSEP, MRP2) of hepatocytes
and aquaporins involved in bile formation [23].
Thus, the main etiological factors of jaundice
in patients with COVID-19 infection are the
“hyperinflammatory syndrome, in particular he-
mophagocytic lymphohistiocytosis, and sepsis.
The diagnosis of hemophagocytic lympho-
histiocytosis is traditionally based on the cal-
culation of the H-score value and the identi-
fication of the HLH 2004 scale criteria. Both
instruments are widely used in clinical practice
and include the main clinical, laboratory and
instrumental signs of the syndrome: fever, hep-
atosplenomegaly, peripheral blood cytopenia,
hypertriglyceridemia, hyperferritinemia, signs
of hemophagocytosis in bone marrow, lymph
nodes or liver, etc. In addition to the presence
of the signs themselves, the degree of their se-
verity is taken into account as well. The score
of 169 according to H-score (corresponding to a
40—54 % probability of disease) or the presence
of 5 of the 8 HLH 2004 criteria is considered
to be enough for diagnosis verification [12, 13,
24]. Some of these signs may also occur in pa-
tients with severe coronavirus infection, but tend

to regress in case of convalescence. Persistence of
the signs may suggest the development of HLH
[5]. Since the pandemic onset in 2020, the num-
ber of cases of HLH has increased markedly. The
analysis of 60 of these cases revealed that 5 or
more HLH 2004 criteria were met by 13 % of pa-
tients, 3—4 criteria by 35 % of patients, and less
than 3 criteria by more than 50 % of patients; 12
% of patients had 169 or more H-score points. The
most common findings were hyperferritinemia (97
% of cases), AST elevation (93 %), fever (71 %),
hypertriglyceridemia (47 %), thrombocytopenia
(48 %), and splenomegaly (44 %). Incomplete ex-
amination (e.g.: bone marrow biopsy, liver punc-
ture biopsy was available only in 30 % of cases) is
identified as the main factor influencing criteria
deficiency [17]. Therefore, a number of authors
recommend to refrain from using H-score in the
diagnosis of HLH in patients after COVID-19 in-
fection due to lack of sensitivity of the method
and to rely primarily on the clinical picture [13,
17, 25].

Conclusion

Although hemophagocytic lymphohistiocyto-
sis is a rare syndrome, the number of affected
patients has increased since coronavirus infection
SARS-CoV-2 outbreak. COVID-19 provokes the
development of HLH 10 times more often than
other respiratory viral infections. Thus, the pos-
sibility of the development of HLH, including as
part of an overlap syndrome with sepsis, in all
patients with jaundice of unclear genesis, fever
and systemic inflammatory manifestations af-
ter a coronavirus infection should be considered.
Jaundice in the presented case was a reflection
of another rare phenomenon — “vanishing bile
ducts” syndrome, apparently formed due to dam-
age of bile ducts by activated macrophages and
lymphocytes. Routinely used scales and criteria of
hemophagocytic syndrome diagnosis in the situa-
tion of prior coronavirus infection lack sensitivity,
hence a thorough analysis of clinical picture and
exclusion of other causes of jaundice is required.
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