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Post-COVID-19 polyautoimmunity – Fact or coincidence: A case report
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COVID-19 exhibits diverse and systemic clinical symptoms, much like systemic autoimmune diseases, and there are notable similarities in the immune responses seen in both conditions. There are rare reports of ulcerative colitis and autoimmune hepatitis triggered by COVID-19 infection. Reported herein is a case of a previously healthy patient who was diagnosed with chronic colitis resembling ulcerative colitis, autoimmune pancreatitis, and suspected immune-mediated hepatitis (AIH-like hepatitis) 2 months after a COVID-19 infection. A 33-year-old COVID-19-vaccinated male, presented with abdominal pain, nausea, and vomiting for 2 days. He also had bloody diarrhea that persisted for 2 months after recovering from a COVID-19 infection. A diagnosis of acute pancreatitis was confirmed by markedly elevated serum amylase and lipase and a CT scan of the abdomen. Colonoscopy and histopathology findings also confirmed a diagnosis of chronic colitis resembling ulcerative colitis (Mayo Endoscopy Subscore 3). Marked improvement in bloody diarrhea was observed within 72 h of treatment with IV prednisolone. MRI of the abdomen performed due to an unresolved clinical picture of pancreatitis revealed a bulky pancreas showing delayed diffuse homogenous enhancement, findings possibly consistent with autoimmune pancreatitis. Investigation for elevated liver transaminases showed high titers of antinuclear antibodies and anti-smooth muscle (anti-actin) antibodies while viral hepatitis markers were negative. The patient had already been started on steroid therapy before the lab results were available, with rapid normalization of liver enzymes following treatment. A liver biopsy was not performed. The patient is currently on mesalazine 4 gr/day, and azathioprine 100 mg/day – oral steroids had been tapered and discontinued. Seven months after the initial diagnosis, the patient remains symptom-free. A high level of suspicion for autoimmune disorders is required when assessing patients with a history of COVID-19 infection, although diagnostic pathways remain the same, with generally good response and remission rates to conventional treatment.
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Introduction

Polyautoimmunity is defined as the presence of more than one autoimmune disease in a single patient (1). Ulcerative colitis (UC) is an autoimmune inflammatory bowel disease (IBD) that may exhibit extra-intestinal manifestations in up to 45% of afflicted patients (2). Although strongly associated with primary sclerosing cholangitis, a recent report from a 13-year Danish registry of more than 22,000 patients does not mention an association with autoimmune hepatitis (AIH) (3). Similarly, autoimmune pancreatitis (AIP) is known to occur in association with UC, mostly as a complication of azathioprine treatment (2). Reported herein is a case of a COVID-19-vaccinated patient who was diagnosed with UC-like colitis, AIP, and suspected immune-mediated hepatitis 2 months after a COVID-19 infection.



Case summary

A 33-year-old-male, with no known comorbidities, presented to the emergency department on March 2022 with a two-day history of upper abdominal pain radiating to the back, nausea, and vomiting. He also complained of persistent diarrhea for the previous 2 months, with bloody stools for the previous two to 3 weeks. His diarrhea began soon after recovering from a mild COVID-19 infection in January 2022. He had 2 doses of Sinopharm® vaccine in late 2020 and a single dose of the Pfizer® vaccine in November 2021. He had received a short course of metronidazole 500 mg t.i.d 2 weeks prior with no obvious benefit. On examination, the patient appeared distressed, with a temperature of 37.1°C, pulse rate of 102 beats per minute, blood pressure of 117/77 mmHg, respiratory rate of 18 breaths per minute, and oxygen saturation of 96% on room air. His body mass index was 26.5 kg/m2. Initial blood results (summarized in Table 1) were significant for markedly elevated serum amylase, lipase, and CRP, with moderate elevation in ALT and AST (GGT and ALP were normal). Serum lipid profile and electrolytes were normal. CT scan of the abdomen without contrast showed peripancreatic fat stranding suggestive of early acute pancreatitis, mesenteric hyperemia, and multiple millimetric mesenteric lymph nodes. The patient did not give a history of alcohol consumption. His SARS-CoV-2 PCR test from a nasopharyngeal swab was negative. He was promptly hospitalized with a diagnosis of acute pancreatitis and for further investigation of chronic diarrhea with suspicion of UC. Ranson’s score on admission was “0.” He was kept on nil by mouth order and started on aggressive intravenous fluids with analgesia. Fecal calprotectin was markedly elevated and the result of a gastrointestinal PCR panel test was negative for Clostridium difficile and other pathogens. Colonoscopy showed erythema and granularity of the examined colon mucosa with superficial exudated ulcerations. There was a loss of haustrations and loss of normal vascular pattern with areas of spontaneous bleeding – Mayo Endoscopy Subscore 3 (Figure 1). On histopathology, colonic mucosa had relatively preserved architecture showing a marked expansion of the lamina propria by lymphoplasmacytic infiltrate (basal plasmocytosis) and mucosal neutrophilic infiltration with cryptitis and crypt abscesses (Figure 2). No granulomata were seen, and the findings were deemed consistent with UC-like colitis. The patient was started on 60 mg prednisolone IV and marked improvement in bloody diarrhea was observed within 72 h of treatment.



TABLE 1 Laboratory results.
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FIGURE 1
 Colonoscopic images showing erythema and granularity of the examined colon mucosa with superficial exudated ulcerations, loss of normal vascular pattern and areas of spontaneous bleeding (Mayo Endoscopy Subscore 3).


[image: Figure 2]

FIGURE 2
 Histopathology images of endoscopic colon biopsy showing colonic mucosa with an inflammatory expansion of the lamina propria (A, H&E 40x), acute cryptitis (B, H&E 100X), and crypt abscesses (C, H&E 200X).


The patient continued to complain of recurring severe upper abdominal pain consistent with an unresolved clinical picture of pancreatitis as amylase and lipase levels remained high. Magnetic resonance cholangiopancreatography (MRCP) and contrast-enhanced MRI of the abdomen performed 10 days after initial presentation revealed a diffusely-enlarged, bulky pancreas showing delayed diffuse homogenous enhancement with no clear evidence of foci of necrosis or abscess formation (Figures 3A,B). There were no abnormalities suggestive of primary sclerosing cholangitis or pancreas divisum. Findings were deemed consistent with AIP. Serum IgG4 level was normal. In the presence of concomitant inflammatory bowel disease, the patient was diagnosed as “probable” type 2 AIP according to the International Consensus Diagnostic Criteria (ICDC) for AIP due to the absence of pancreatic biopsy (4).

[image: Figure 3]

FIGURE 3
 MRI images of the upper abdomen depicting pre-contrast bulky pancreas (A) and post-contrast delayed diffuse homogenous enhancement of the pancreas (B) consistent with autoimmune pancreatitis.


For the investigation of elevated liver enzymes, viral hepatitis markers were negative. However delayed results of autoantibodies showed high titers of antinuclear antibodies and anti-smooth muscle (actin) antibodies. The liver-kidney microsomal and soluble liver antigen antibodies were negative. Serum IgG levels were also within normal limits. Unfortunately, the results of the liver autoimmune panel requested on admission were delayed, and the patient had already been started on steroid therapy for UC-like colitis and AIP. Liver enzyme follow-up before and after commencing steroids is depicted in Figure 4, with rapid normalization of enzymes following steroid treatment. The patient is currently on mesalazine 4 gr/day, and azathioprine 100 mg/day – oral steroids had been tapered, and eventually discontinued. Seven months after the initial diagnosis, the patient remains symptom-free having normal bowel movements 1–2 times per day, with no blood or mucus, and eating normally with no signs of pancreatitis.
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FIGURE 4
 Change of liver enzymes over time.




Discussion

The question that was raised with this case was whether the development of multiple autoimmune disorders could be related to the COVID-19 infection, in a previously healthy patient with no prior complaints.

The patient has UC-like colitis as confirmed by endoscopy and histopathology with typical features of mucosal neutrophilic infiltration, cryptitis, crypt abscesses, and basal plasmacytosis (5). A rapid response to steroid treatment also supports a diagnosis of immune-mediated (autoimmune) colitis. He also presented with a clinical picture of acute pancreatitis. He did not give a history of alcohol consumption or any medication that could potentially trigger acute pancreatitis, and there was no hypertriglyceridemia or hypercalcemia. Furthermore, MRCP and MRI confirmed the presence of a bulky pancreas showing delayed contrast enhancement, with no abnormalities such as pancreas divisum. Serum IgG4 was negative. In the presence of underlying UC-like colitis, it is reasonable to consider AIP as the most likely diagnosis.

The reported prevalence of AIP in IBD patients is 0.4–0.54%, while up to 40% of patients with confirmed type 2 AIP have an underlying IBD (
6–8). The relationship between type 1 AIP and IBD is very weak, and it is widely believed that AIP that develops in patients with known IBD is most likely type 2. A definite diagnosis of type 2 AIP requires tissue confirmation of neutrophilic injury to the pancreatic ducts according to ICDC criteria. Unlike type 1 AIP, a “definite” diagnosis of type 2 AIP cannot be made without a biopsy even if they show typical imaging features of the disease; a diagnosis of type 2 AIP would be highly unlikely in the absence of an underlying IBD. According to a recent report, such patients who show a rapid response to steroids may be classified as having AIP “not-otherwise specified,” if there is no histopathological confirmation (8).

The presence of elevated liver transaminases with high titers of ANA and ASMA had raised a suspicion of AIH. Primary sclerosing cholangitis was not considered in this patient since GGT, ALP, and bilirubin levels were normal, and MRCP did not show any biliary tree abnormalities. Serum IgG levels were within normal limits. International guidelines recommend histological confirmation for AIH (9). However, the patient had already been on steroids for 10 days by the time the results of autoantibodies were obtained, and by then liver enzymes had already normalized. A liver biopsy was therefore not performed. Based on initial results, the patient does not fulfill the criteria for definite AIH-the patient’s score is consistent with “possible” AIH according to Simplified Criteria and Revised Original Score for the diagnosis of AIH (10, 11). Although it may be argued that drug-induced liver injury cannot be ruled out without a liver biopsy, especially without hypergammaglobulinemia, the patient had not received any recent medication that is strongly associated with liver injury. A recently proposed modification of the simplified score suggests that a diagnosis of AIH is “highly likely” if there is no history of drug use and there is a complete response to steroids, potentially alleviating the need for a liver biopsy (9). Normal IgG levels have been reported in up to 10% of patients with biopsy-confirmed AIH, and normal levels of IgG do not exclude a diagnosis of AIH (12). It may be argued that elevated transaminases in this patient could be coincidental, or even associated with acute pancreatitis. However, the high autoantibody titer, along with rapid normalization of liver enzymes following steroid treatment is strongly suggestive of immune-mediated liver injury (AIH-like hepatitis). The concurrence of ANA and SMA has a specificity of 99%, and diagnostic accuracy of 74% for AIH, and SMA positivity is almost always associated with an underlying condition, most notably type 1 AIH (13).

What makes this case interesting is the association of three concomitant autoimmune conditions in a previously healthy individual 2 months after a COVID-19 infection. Such an association has not been previously reported in the literature. COVID-19 is known to present in heterogeneous and systemic clinical manifestations. Several similarities have been reported in the immune responses in COVID-19 and autoimmune diseases (14). The organ damage in COVID-19 appears to be largely immune-mediated, similar to autoimmune diseases. It is believed that self-tolerance of host antigens through molecular mimicry results in the development of autoantibodies which contribute to the development of organ-specific or systemic autoimmune disorders. Recent studies have found a strong correlation between COVID-19 infection and the development of autoimmunity (
15–17). Alterations induced by the virus, such as phosphorylation and ubiquitination of proteins and RNA, lead to significant molecular changes that can produce autoantigenic proteins, causing short-term and long-lasting autoimmune responses. These molecular changes appear to be closely linked to various COVID-19 symptoms and provide insight into the host’s response to the virus. Moreover, these alterations have been implicated in host cell death, autoimmune responses mediated by autoAg-DS complexes, and the eventual onset of autoimmune diseases.

There are rare reports of UC and AIH triggered by either COVID-19 infection, or by mRNA vaccines (
18–21). In a recent report on UC triggered by a mild COVID-19 infection, authors cited gut microbiota modification and dysregulation of the normal flora bacteria due to SARS-CoV-2 infection may trigger inflammation due to angiotensin II overexpression (22). COVID-19-associated molecular mimicry may activate an immune response to antigenic epitopes distinct from the disease-causing epitopes, activating T cells by bystander activation, or exposing cryptic epitopes, which could be the cause of de novo UC or reactivation of preexisting disease. Although several cases of acute pancreatitis have been reported in association with COVID-19 infection, particularly in the acute phase, no report of type 2 AIP could be encountered in the literature (23).



Conclusion

A high level of suspicion for autoimmune disorders is required when assessing patients with a history of COVID-19 infection, although as several reports indicated, diagnostic pathways remain the same, with generally good response and remission rates comparable to conventional treatment. Further research is required to further elucidate the mechanisms behind COVID-19-associated autoimmunity.
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