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During COVID-19 pandemic the care of onco-hematologic and autoimmune patients has raised the question whether they are at higher risk of infection and/or worse outcome. Here, we describe the clinical course of COVID-19 pneumonia in patients with autoimmune cytopenias (AIC) regularly followed at a reference center in Northern Italy. The study period started from COVID-19 outbreak (February 22, 2020) until the time of writing. Moreover, we provide a review of the literature, showing that most cases reported so far are AIC developed during or secondary to COVID-19 infection. At variance, data about AIC pre-existing to COVID infection are scanty. The 4 patients here described (2 autoimmune hemolytic anemias, AIHA, 1 Evans syndrome, and 1 immune thrombocytopenia) with COVID-19 pneumonia belong to a large cohort of 500 AIC patients, making this study nearly population-based. The observed frequency (4/501; 0.7%) is only slightly superior to that of the general population admitted to hospital/intensive care unit (0.28/0.03%, respectively) in Lombardy in the same period of observation. All cases occurred between March 21 and 25, whilst no more AIC were recorded later on. Although different in intensity of care needed, all patients recovered from COVID-19 pneumonia, with apparently no detrimental effect of previous/current immunomodulatory treatments. AIHA relapse occurred in two patients, but promptly responded to therapy. With limitations due to sample size, these results suggest a favorable outcome and a lower-than-expected incidence of COVID-19 pneumonia in patients with previously diagnosed AIC, and allow speculating that immunomodulatory drugs used for AIC may play a beneficial rather than a harmful effect on COVID-19 infection.
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Introduction

COVID-19 pandemic has raised several concerns regarding patients with oncologic, onco-hematologic, and immune-mediated inflammatory/rheumatologic diseases (1–8). On one hand, both disease-related and therapy-induced immunosuppression may increase the risk to contract COVID-19 infection and complicate its management. On the other hand, most of the therapies that have shown some efficacy in COVID-19 infection include drugs with documented immunomodulatory activities, such as steroids, hydroxychloroquine (HCQ), tocilizumab (anti-interleukin 6 receptor), anakinra (anti-interleukin 1 receptor) (9, 10), and complement inhibitors (11), several of them currently employed in various autoimmune diseases. The rationale of their use in COVID-19 infection resides in reducing the exaggerated immune activation and consequent thrombo-inflammation that plays a major role in the unfavorable course of the disease (12). Several case reports described the occurrence of autoimmune hemolytic anemia (AIHA) or immune thrombocytopenia (ITP) developing after or concomitantly to COVID-19 infection (13, 14). At variance, data are lacking about the prevalence and clinical course of COVID-19 infection (asymptomatic or clinically overt) in patients already diagnosed with autoimmune cytopenias (AIC), including AIHA, ITP, chronic idiopathic neutropenia (CIN), and aplastic anemia (AA). Here we describe 4 patients with COVID-19 pneumonia identified among a large cohort of AIC regularly followed at a tertiary university center in Milan, Lombardy, from the outbreak (February 22, 2020) until the time of writing. Furthermore, we critically analyzed the reports of AIC in COVID-19 infection available in literature.



Materials and Methods

Patients with AIC and COVID-19 pneumonia included one warm AIHA (wAIHA), one cold agglutinin disease (CAD), one ITP and one Evans syndrome (wAIHA plus ITP). They belong to a cohort of 501 AIC actively followed at Hematology Unit of IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy. Clinical, laboratory and radiologic data of patients were collected retrospectively from clinical charts; patients with AIC who developed COVID-19 infection were prospectively followed from February 22, 2020 (time of the first SARS-CoV-2 infection in Lombardy, Italy) until the time of writing. Diagnoses of AIC were made according to international guidelines (15–18). Diagnosis of COVID-19 pneumonia was based on positive nasopharyngeal swab (RT-PCR) and typical radiologic findings of bilateral interstitial pneumonia (19). The study was approved by the local Ethical Committee and patients gave informed consent. The study was conducted in accordance with the Declaration of Helsinki. A review of literature about AIC and COVID-19 was performed by searching for indexed articles from February to September 2020 in MEDLINE via PubMed and the National Library of Medicine. The research included cases of COVID-19 infection occurring in previously diagnosed AIC and AIC developing at the onset of COVID-19 infection.



Results


AIC Cohort

The clinical features of the AIC cohort (wAIHA, CAD, ITP, CIN, and AA) are summarized in Table 1. Patients were mostly middle-aged (with a wide range), and females, as already known for AIC. The follow-up preceding COVID-19 infection was quite long, with a median of about 2 years, and some cases have been followed for more than 15–20 years. Almost all patients with wAIHA, CAD, ITP, and AA had been already treated, with some of them up to five therapy lines; at variance, only one patient with CIN received immunosuppression. Previous infections were particularly frequent in AA, although their rate was not negligible in the other conditions; thrombotic events occurred more often in wAIHA.


Table 1 | Clinical features of patients with autoimmune cytopenias (AIC) and COVID-19 pneumonia.





AIC Cases With COVID-19 Pneumonia

Table 2 shows the most relevant features of COVID-19 infection of our 4 patients. More in detail, patient #1 is a 59-year-old male diagnosed with primary wAIHA in 2018 and previously treated with steroids and rituximab. At the time of pneumonia, he was receiving an experimental phosphoinositide 3-kinase inhibitor, obtaining a complete response (CR). On March 22, he was admitted to a local hospital because of fever and dyspnoea and was diagnosed with bilateral COVID-19 pneumonia, confirmed by a typical CT scan. The experimental drug was stopped, prednisone increased, and HCQ, tocilizumab, and darunavir administered. After one week, due to worsening respiratory distress, he was transferred to ICU and intubated; low molecular weight heparin (LMWH) prophylaxis was instituted, and several antibiotics administered (ampicillin, meropenem, imipenem, and linezolid) due to likely superimposed bacterial infection. Patient’s general conditions ameliorated and on April 8, he was extubated and transferred to sub-intensive care unit (SICU) and shifted to low-flow oxygen support. Gentamicin and vancomycin were necessary because of Enterococcus faecalis hospital-acquired septicemia. After the resolution of pneumonia, the patient developed an acute bilateral flaccid paraparesis of lower limbs. Brain MRI showed oedema involving posterior parasagittal parietal cortex, with aspects of cerebritis and/or vasculitis. Blood tests for infective causes and autoantibodies for vasculitides resulted negative. These findings were interpreted as dysimmune encephalitis secondary to COVID-19 infection. High-dose intravenous immunoglobulins (IvIg, 0.4 g/kg/day for 5 days) were administered with a slow amelioration of symptoms and disappearance of MRI alterations, allowing discharge after 122 days of hospitalization. During all this period, wAIHA has been in remission, without transfusion requirement.


Table 2 | Clinical features of patients with autoimmune cytopenias (AIC) and COVID-19 pneumonia.



Patient #2 is a 90-year-old male diagnosed with ITP in 2011, successfully treated with steroids +/- IvIg and in persistent remission since 2013. On March 5, he was admitted for ITP relapse and treated with steroids and IvIg obtaining complete response. After discharge he was re-admitted to SICU (March 24) for a moderate COVID-19 pneumonia (probably contracted during previous admission). Treatment included continuous positive airway pressure ventilation, HCQ, full-dose LMWH, and continuing full-dose steroids. COVID-associated pneumonia resolved, and the patient continued steroid tapering with persistent ITP remission. Subsequently, the patient was transferred to the general medicine ward and contracted hospital-acquired bacterial pneumonia that required several antibiotics. However, on July 15, a methicillin-sensible Staphilococcus aureus septicemia developed and the patient died from multi organ failure.

Patient #3 is a 78-year-old male with relapsed/refractory Evans’ syndrome diagnosed in 2010. Previous treatments included various cycles of steroids and IvIg, cyclophosphamide, 2 cycles of rituximab. In August 2019, he has been enrolled in a clinical trial with an experimental spleen tyrosine kinase inhibitor for AIHA relapse. His past medical history consisted of arterial hypertension, previous myocardial infarction with ventricular fibrillation, stroke, two septic shocks, and osteonecrosis of the femoral head. On March 25, 2020, he presented at the outpatient clinic with typical symptoms of COVID-19 pneumonia (fever, dyspnoea, desaturation to 80%). He was intercepted by the preventive measures adopted at our hematology department (anamnesis, temperature measurement, swabs) (20). The experimental drug was interrupted, and he was admitted to the internal medicine ward. Pneumonia required low-flow oxygen support, steroids, HCQ, azithromycine, full-dose LMWH, and empirical antibiotic therapy for superimposed bacterial infection. The patient rapidly recovered from pneumonia but experienced two complications: paroxysmal atrial fibrillation treated with amiodarone, and wAIHA relapse that required IvIg and full-dose steroid (prednisone 1 mg/kg/day for 3 weeks followed by slow tapering, still ongoing). After discharge, the study drug was resumed on June 22, and AIHA was in remission at the time of writing.

Patient #4 is a 71-year-old female diagnosed with CAD in 2015 previously treated with steroids and rituximab with complete response. Comorbidities included arterial hypertension and osteoporosis. On March 21, 2020, she was admitted to the internal medicine ward of a local hospital with typical features of SARS-CoV-2 pneumonia and CAD relapse (Hb 5.5 g/dL) requiring transfusions and full-dose steroids. COVID-19 infection was treated with high-flow oxygen, HCQ, azithromycine, lopinavir/ritonavir, and ceftriaxone for superimposed bacterial pneumonia. The patient was discharged after 4 weeks with Hb 9.6 g/dL. Subsequently, hemoglobin rapidly improved, allowing quick tapering of steroids. At the time of writing, blood counts showed normal Hb levels.



COVID-19 Pandemic in Italy and Epidemiological Considerations

The abrupt outbreak of COVID-19 infection began in Lombardy, Northern Italy, on February 22, 2020, with the first patient developing severe pneumonia and ICU admission. In the following weeks, an exponential increase of cases was recorded with a peak at the end of March 2020, and a subsequent progressive decline at the end of May 2020. This curve is quite different for that observed in other countries, where the pandemic developed thereafter and is still ongoing (Figure 1). Moreover, about 40% of all Italian COVID-19 cases (42,161/101,739) at the pandemic peak have been recorded in Lombardy. Thereafter this percentage showed no modification, as other regions of Italy maintained a low/absent burden of COVID-19 infection. Among the 42,161 cases, 11,815 and 1,330 were admitted to hospital and ICU, respectively, with an overall mortality around 15% (21, 22). The peculiar setting of our tertiary center in Lombardy, which is a reference center for benign hematology with dedicated Unit and staff, allows some epidemiologic speculations. The size and the characteristics of the population with AIC are representative of disease epidemiology/clinical features, and patients have been regularly followed in the months preceding and during the pandemic, suggesting that our findings may be nearly population-based. The frequency of COVID-19 pneumonia cases within our cohort of AIC (4/501; 0.7%) was only slightly superior to that of the general population admitted to hospital/ICU in Lombardy at the date of March 30 (11,815/1,330 out of 42,161; 0.28/0.03%, respectively for wards and ICU) (21). After this date and until the time of writing no further cases of COVID-19 pneumonia requiring hospital admission were observed among the cohort of AIC patients.




Figure 1 | Trends of COVID-19 contagions in Italy (upper panel) and worldwide (lower panel). The four patients with AIC developing COVID-19 pneumonia at our Center were all registered between the end of February and the beginning of April 2020, in coincidence with contagions’ peak in our Country.





Literature Review

We considered two settings: COVID19 infection occurring in previously diagnosed AIC (Table 3), that is more similar to our study, and AIC developing after or concomitant to COVID19 infection (Table 4). Regarding the first, there are few cases reported: 2 Evans syndrome (23, 24) and 2 AA patients (25, 26) who experienced COVID-19 infection, with variable clinical course and outcome (2 resolved, 1 died, and 1 not reported). Other patients with various autoimmune disorders (systemic lupus erythematosus, rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, anti-phospholipid syndrome, inflammatory bowel disease) experienced COVID-19 infection, generally with a mild course (5–7, 44). In particular, Haberman et al. reported a prospective case series of 86 patients with immune-mediated inflammatory disease who had either confirmed (59 patients) or highly suspected (27 patients) symptomatic COVID-19 infection, 72% on therapy with biologics or Janus kinase inhibitors. Patients requiring hospitalization (16%, comparable to general COVID-19 infected population), were older and more comorbid than outpatients, and mainly suffered from rheumatoid arthritis. Two patients suffered from more severe disease (1 died) and neither of them was receiving biologic therapies. A recent Italian survey (44) identified 148 symptomatic cases among a series of 916 patients with autoimmune diseases. Symptoms were mainly mild and similar to the general population (cough, sore throat, fever, arthromyalgias, diarrhoea, conjunctivitis, and ageusia/hyposmia) and no deaths were observed. Importantly, only 3% of patients withdrew a medication, mainly immunosuppressants or biologics, due to COVID-19 infection, and >90% of patients declared the adoption of social distancing (36.6% adopted it before official lockdown). In both studies, the Authors concluded that the incidence and severity of COVID-19 were similar to those of the general population, and that the baseline use of biologics was not associated with worse outcomes.


Table 3 | Literature review of COVID-19 infection occurring in previously diagnosed autoimmune cytopenias (AIC).




Table 4 | Literature review of autoimmune cytopenias (AIC) developing after or concomitant to COVID-19 infection.



Regarding AIC cases reported after or concomitant to COVID-19 infection/pneumonia (Table 4), the most represented is ITP, with 23 patients (mostly case reports) that developed COVID-19-associated acute/severe thrombocytopenia. This cytopenia was not present before infection and was different from the frequently observed mild thrombocytopenia accompanying COVID-19 (14, 27–33). All cases resolved with steroids and/or IvIg with the exception of one patient who died for intra-ventricular hemorrhage and pulmonary embolism/pneumonia (27). Few cases required other treatments (TPO-RA in 5 patients, of whom 1 also received vincristine). Sixteen AIHA patients were reported, mostly cold forms, of whom one fatal (13, 34–41). Four cases were associated with previous lymphoproliferative disorders (chronic lymphocytic leukemia and mantle zone lymphoma). Treatments included steroids+/-IvIg in half of cases, and rituximab in two patients. Some cases required only transfusion support and two resolved without specific therapy. Finally, a patient with Evans syndrome (concomitant ITP and AIHA) and a pediatric patient with AA have been described (42, 43), the first resolved with steroids and IvIg, the second recovered from COVID-infection but still required AA treatment.




Discussion

Here, we describe four patients with AIC who favorably recovered from COVID-19 pneumonia. Many concerns have been raised about COVID-19 incidence and clinical course in patients with autoimmune diseases, especially those on immunomodulatory/immunosuppressant therapy. Haberman et al. first described the characteristics of COVID-19 infection in a large series of patients with systemic autoimmune diseases (5), reporting an incidence comparable to the general population and a favorable outcome in both hospitalized and outpatients. Importantly, baseline use of biologics was not associated with worse COVID-19 outcomes. Contrarily, other reports on rheumatologic patients indicated an increased incidence of COVID-19 in this patients’ population, and pointed out that this frequency may be underestimated due to the known “diagnostic gap” of asymptomatic patients and to some clinical features shared by the two conditions (7). Our experience is more similar to that of Haberman et al., with less than 1% incidence of symptomatic COVID-19 infection and a favorable outcome in the majority of them. However, under-detection of asymptomatic cases cannot be excluded, despite hematologic patients are educated to refer to the Hematology Unit for almost all clinical problems, and we provided active and close follow-up through telemedicine means. Moreover, the preventive measures adopted at our Unit may have contributed to reduce contagions (20). Additionally, autoimmune cytopenias may imply a less severe immune disruption as compared to systemic autoimmune conditions.

A plethora of immunosuppressant drugs have been tested in COVID-19 pneumonia itself, with only dexamethazone showing evidence for better survival (45, 46). Consistently, in our experience the use of immunomodulatory/immunosuppressant drugs, including biologics, did not seem to either increase the incidence or adversely impact on the outcome. In fact, patient #1 experienced a favorable COVID-19 outcome without concurrent wAIHA relapse. This may be also related to aggressive COVID-19 specific therapy, although the effect of the recent AIHA-directed immunomodulation cannot be excluded. Patient #3 had a heavily pre-treated relapsed/refractory Evans syndrome, and a high burden of comorbidities. The clinical course of COVID-19 infection was even more favorable than in the previous case, although wAIHA relapse required treatment with resuming of the experimental drug after recovery from pneumonia. Also, in patient #4, COVID-19 infection was concomitant to severe CAD relapse, possibly triggered by virus-induced hyperactivation of the complement cascade. However, the latter 2 AIC reactivations were not catastrophic and promptly managed. Finally, patient #2, who experienced a milder COVID-19 disease, had a fatal outcome probably more related to older age and comorbidities. Importantly, ITP was in remission and previous immunosuppressive therapy was very limited (steroids only). Notably, no COVID-19 pneumonia was observed among patients with CIN and AA, who are classically considered at risk of infection.

Our COVID-19 pneumonia cases occurred in patients previously diagnosed with AIC. This setting is poorly described in literature for hematologic diseases, at variance with systemic autoimmune/rheumatologic disorders. Most of COVID-related cytopenias described in literature developed at the time of COVID-19 infection (generally within the first month). It is largely known that autoimmune cytopenias may be triggered by viral and bacterial infections, due to mechanisms of molecular mimicry, neo-antigen generation and hidden epitope spreading (47, 48). Interestingly, the RBC membrane protein ankyrin-1 was found to share a 100% identity with the SARS-CoV-2 surface glycoprotein Spike (49), suggesting a molecular mimicry mechanism for AIHA. Regarding ITP, anti-GP IIb/IIIa, GP-Ib/IX, or GP-V antibodies have been identified in several cases (50), although a sequence homology between SARS-CoV-2 and platelet components still needs to be documented. Furthermore, during infections, platelets and viruses interact in a sialic acid–dependent manner, leading to increased hepatic clearance of platelets. Sialic acids may act as additional receptors for SARS-COV-2 spike protein, possibly accounting for thrombocytopenia in COVID-19, as observed for influenza virus (51–53). Finally, AIC secondary to infections are thought to be often transient and/or promptly responsive to first-line therapy. Accordingly, the literature review showed that some cases of AIC secondary to COVID-19 resolved spontaneously and most responded to frontline steroid therapy. In the acute setting, the differential diagnosis of AIC may be challenging, since COVID infection itself is characterized by a variable degree of cytopenia as well as immunoregulatory cytokine storm (54). This is particularly true for thrombocytopenia, whose autoimmune origin is difficult to establish (14). Although our Unit is a reference center for autoimmune cytopenias and Lombardy was heavily hit by COVID-19 infection, we did not observe nor were notified of new-onset AIC secondary to SARS-CoV-2 infection. Finally, evidences are accumulating on the immune-disruptive potential of COVID-19 infection. In particular, a very severe onset of systemic lupus erythematous plus anti-phospholipid syndrome (55) and various immune-mediated neurologic sequelae (56) are increasingly described. In our series, the only immune complication secondary to COVID infection was the dysimmune encephalitis in patient #1.

In conclusion, although limited in sample size, our experience shows a lower-than-expected prevalence and favorable outcome of COVID-19 pneumonia in patient with AIC. We may hypothesize that previous/concurrent immunosuppressive treatments, rather than increasing the risk of contagion, may smolder the clinical course of the disease.
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