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ear Editor , 

Although the main repercussions of SARS-CoV-2 infection are 

escribed in the lung parenchyma, preliminary studies highlight 

he liver as a particularly affected or gan, with increased laboratory 

arkers of liver injury and function, as well as histopathological 

valuation [1] . Besides that, despite the global collective effort, the 

ncreasing number of macroscopic and microscopic liver findings 

n autopsies have not yet been fully mapped in COVID-19 infec- 

ion [2–4] . Thus, a question arises: what are the most common 

istopathological changes caused by COVID-19? 

According to the literature, the most common histopathological 

hanges associated with SARS-CoV-2 were hepatic steatosis (HS), 

hrombosis or/and portal and periportal inflammatory infiltrate, 

upffer cell hyperstimulation and cholestasis [2–10] . We summa- 

ize the main histopathological findings of COVID-19 in the liver in 

igs. 1 and 2 . 

About hepatic steatosis (HS) and COVID-19, a systematic review 

ncluding research studies from seven countries suggested an esti- 

ated prevalence of HS of 51% in histopathological analyses [ 2 , 5 ]

 Fig. 1 ). Sonzogni et al. demonstrated a similar incidence. Accord- 

ng to the authors, in 48 liver autopsy samples from patients with 

ARS-CoV-2, 54% had HS [3] . The high prevalence may be associ- 

ted with some factors, according to the literature: (I) the aggres- 

ion/direct effect of the virus on liver cells [4] ; (II) the effect of the

irus as a co-factor of existing comorbidities (e.g. diabetes mellitus, 

besity, and cardiovascular diseases); (III) the effect of the virus as 

 catalyst for reduced hepatic flow by septic shock in the “Cytokine 

torm” caused by it; and (IV) thrombosis caused by the hypercoag- 

lable status of SARS-CoV-2 [1] . 

When we analyze the vascular processes and local inflamma- 

ory reaction in the liver by SARS-CoV-2, the incidence of thrombo- 

is of the portal system in patients with COVID-19 varies according 

o the literature from 45.3% [1] to 70.7% [4] ( Fig. 2 ). There is evi-

ence that SARS-CoV-2 stimulates a prothrombotic state due to in- 

reased clotting, decreased fibrinolysis, and immunological effects. 

he endothelial damage and disruption of intercellular junctions 

aused by COVID-19 expose the subendothelial matrix containing 

issue factor (TF) and collagen. This activates the coagulation cas- 

ade and results in the generation of thrombin and the conversion 

f fibrinogen into fibrin which, together with platelet aggregates, 

orm blood clots [1–3] . In addition to numerous microthrombi lo- 

ated in hepatic sinusoids, centrilobular vein, and portal vein being 
ttps://doi.org/10.1016/j.dld.2022.01.001 
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bserved, as shown in Fig. 2 , other vascular changes were also ob- 

erved during autopsies of the organ of patients affected by COVID- 

9, such as obstruction of the venous outflow and portal vasculits 

4] . 

In fact, during the SARS-CoV-2 infection process, studies show 

n intense inflammatory process in the portal and lobular regions 

5–8] ( Fig. 2 ). It is important to point out that, in an acute injury,

ggregates of macrophages and lymphocytes are observed in the 

epatic lobe, as well as a chronic infiltrate of inflammatory cells 

lose to the portal regions. A study carried out with 48 patients 

howed that 100% of the sample had signs of an inflammatory pro- 

ess, with 67% [5] having portal inflammation and 50% lobular in- 

ammation [3] . 

Regarding cell proliferation, two findings were relevant in the 

iterature. The first one concerns the proliferation of Kupffer cells, 

hose function is to resolve the inflammatory process and wound 

ealing [ 1 , 6 ]. Such cells act in the mononuclear phagocytic system 

nd are central to the hepatic and systemic response to pathogens 

6] . In this context, regarding the changes triggered by the new 

oronavirus (SARS-CoV-2) in the liver, the result of a study with 11 

utopsies showed that Kupffer cells were activated in all patients, 

aving a nodular proliferation of 70% [7] . Furthermore, data from 

 systematic review and meta-analysis found that Kupffer cell hy- 

erplasia was present in 13.5% of the reports, being the 5th most 

elevant histological finding [2] 

Regarding the ability of SARS-CoV-2 to cause cholestasis the 

iterature points out that in patients with COVID-19, histopatho- 

ogical signs that suggest cholestasis are frequently described, 

uch as the proliferation of the bile ducts and intra-canalicular 

ile plugs [ 9 , 10 ] ( Fig. 1 ). From the pathophysiological perspec-

ive of the infection, a biphasic pattern develops with an ini- 

ial increase in transaminases, followed by an increase in hepatic 

holestatic enzymes that can aggravate ductal injury and boost 

ro-inflammatory cholangiocellular growth factors. Histopatholog- 

cal findings of mild and focal intralobular cholestasis correspond 

o 38% of the cases (n = 15/40), of which 10% had the canalicular 

henomenon in Lagana et al research [9] . On the other hand, in a 

arallel study, 32% and 27% of the individuals developed medium 

nd severe cholestasis, respectively, during hospitalization in the 

ntensive care unit (n = 9/40) [10] . 

Finally, it is important to emphasize that the quality of pub- 

ished studies still lacks greater and better theoretical support. 

hus, there is weakness in the data presented. Therefore, the ob- 

ective of this publication is to stimulate the discussion and carry 

ut more robust research aiming to map the most relevant liver 

istopathological alterations caused by COVID-19. 
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Fig. 1. [Adapted] A. Macrovesicular and microvesicular steatoses are demonstrated with platelet-fibrin thrombi are present in the sinusoidal spaces and central vein (H&E, 

×400) [5] . B. Ductular (black arrowhead) and canalicular (white arrowheads) cholestasis (H&E; scale bar 50μm) [10] . 

Fig. 2. A: Example of genuine thrombosis: portal with clearly enlarged lumen obliterated by red cell mixed andstratified with lymphocytes and granulocytes (H&E,100 ×); B: 

smooth musde layer of portal vein lamina media extremely irregular fragmented (SMA, 100 ×); SAR-CoV-2 virions are demonstrated within vessel lumen and onendothelial 

cells (ISH) (inset); C: medium layer of a portal vein, partially lost and infiltrated by inflammatory cellslymphocytes, also attaching endothelial layer (AMA, 400 ×); CD3- 

positive lymphocytes attack endotelium andmedium vessel layer (inset); D: severe confluent haemorrhagic necrosis in a patient with elevation of ALT > 10 N(H&E, 100 ×); 

inset showing liver necrosis by apoptosis (H&E, 400 ×) [Adapted] [3] . 
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