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Letter to the Editors-in-Chief

A case of COVID-19 pneumonia with cerebral hemorrhage

Dear Editor,

We agree with Dr. Klok that thromboprophylactic dose low mole-
cular weight heparin should be recommended for all the critically ill
patients with 2019 novel coronavirus disease (COVID-19) pneumonia
[1]. The very high cumulative incidence of thrombotic complications
raises the question if therapeutic anticoagulation should be considered
for severe COVID-19 pneumonia patients. As previously reported, pa-
tients with COVID-19 may show a wide range of neurologic manifes-
tations, such as loss of consciousness, headache, seizures, ageusia, hy-
posmia and dysphagia. When clinicians evaluate patients with
neurologic symptoms, they should consider SARS-CoV-2 infection as a
differential diagnosis [2]. The most commonly described clinical fea-
tures of COVID-19 have related to overwhelming respiratory symptoms
and neurological symptoms have been underestimated and under-re-
ported [3,4]. Recently, Ling Mao and colleagues showed that among
214 COVID-19 patients, 2.8% of them had ischemic stroke [2]. Here we
present a case of COVID-19 pneumonia with cerebral hemorrhage. We
propose that cerebral hemorrhage, in addition to ischemic stroke, can
be a severe neurological manifestation in COVID-19 patients.

A 68-year-old male patient with a history of atrial fibrillation on
long-term warfarin presented with fever, cough and fatigue for 8 days,
associated with shortness of breath for 5 days. He was admitted on Feb
5th, 2020 [illness day 8 (iDay) 8] to Wuhan Red Cross Hospital, a
hospital designated to treat patients with severe COVID-19. The patient
reported that he had been in contact with confirmed COVID-19 pa-
tients. His oropharyngeal swab was tested positive for SARS-CoV-2 by
reverse-transcription polymerase-chain-reaction (RT-PCR) assays. No
other respiratory viral pathogens were detected. His chest CT showed
bilateral multifocal ground-glass opacities, consistent with of COVID-19
pneumonia. The laboratory results indicated elevated INR (1.6), pro-
longed PT (14.5 s) and normal creatinine (65 umol/L). He had high
levels of both D-dimer (70 mg/L), and C-reactive protein (77.6 mg/L).
The patient was diagnosed with severe COVID-19 pneumonia and was
admitted to ICU. His oxygen saturation (SpO2) decreased to 80% and
he was started with non-invasive mechanical ventilation. He received
supportive care; anti-viral treatment including arbidol (0.2 g, tid), lo-
pinavir with ritonavir (LPV/RTV, 400 mg, bid) and recombinant human
interferon beta-2b injection (5 million iu, qd); anti-bacterial treatment
including moxifloxacin (250 mL, iv drip, qd); and low dose gluco-
corticoid treatment including methylprednisolone sodium succinate
(MPSS, 40 mg, iv drip). Meanwhile, his warfarin was discontinued and
he was started with subcutaneously treatment of low molecular weight
heparin (LMWH, 4100 iu, qd; nadroparin calcium, AOSIDA, Hebei
Changshan Biochemical Pharmaceutical Co., Ltd., 0.4 mL: 4100 iu; his
weight 62 kg) for his atrial fibrillation.

https://doi.org/10.1016/j.thromres.2020.05.050

On iDay 12 (Feb 9th, 2020), he became somnolent and his oxygen
saturation decreased to 47%. He was emergently intubated and was
started with invasive mechanical ventilation. He was aggressively
treated for COVID-19 pneumonia and acute respiratory failure with
hypoxia/ARDS. On iDay 19, the patient experienced altered con-
sciousness and his blood pressure rose up to 154/86 mm Hg after ti-
trating off sedatives for the daily awakening trial. The laboratory results
indicated elevated creatinine (179.1 pmol/L), elevated D-dimer
(10.99 mg/L), INR (2.06) and prolonged PT (24.1 s). Thus he had CT
scans of head and chest. Head CT images showed right temporal occi-
pital lobe and left frontal occipital parietal lobe hemorrhage with ex-
tension to bilateral lateral ventricles (especially on the right), sub-
arachnoid hemorrhage and brain herniation (Fig. 1D-F). Chest CT
images showed progressive bilateral ground glass opacities compared
with the previous CT at admission (Fig. 1A-C). Additionally, we ran
viral antibody tests of SARS-CoV-2 reactive IgM/IgG (INNOVITA Bio-
technology Company; Chengdu precision medicine industrial tech-
nology research institute co. LTD of west China) and got positive results
for both IgM and IgG. These results indicated that after more than
3 weeks of illness, his immune system had started to respond to the
SARS-CoV-2 virus but the infection was not yet cleared.

For the treatment of cerebral hemorrhage, mannitol was given to
reduce the intracranial pressure and cerebral edema. He had pro-
gressive bilateral ground glass opacities and possible superimposed
bacterial infection despite antibiotics and so these were changed to
cefoperazone sulbactam (1.5 g, iv drip, qd). He continued to have
progressive multi-organ failure with worsening respiratory failure and
renal failure. After being comatose for one week, he had cardio-
pulmonary arrest and died on iDay 26.

This is, to our knowledge, the first case to report a COVID-19 patient
with a complication of cerebral hemorrhage. Hypertension is the most
common cause of cerebral hemorrhage [5]. Coagulopathy remains a
common cause of cerebral hemorrhage [6]. Our patient had been on
long-term warfarin due to atrial fibrillation, which was switched to the
therapeutic dose of LMVH after admission. We started with LMVH 4100
iu per day, given the elevated INR of 1.6 and prolonged PT of 14.5s. We
planned to increase the dose to 4100 iu bid with continuous monitoring
of his INR. However, he continued to have elevated INR of 2.06 and
prolonged PT from 18.7 s to 24.1 s in the next days. Thus, we were not
able to increase LMWH dose as we planned. Unfortunately, he had a
cerebral hemorrhage. We speculated that the SARS-CoV-2 induced cy-
tokine storm contribute to the progressive multi-organ failure, and may
also contribute to cerebral hemorrhage for this patient. Anticoagulation
might aggravate his cerebral hemorrhage [7,8].

This case indicates the complexity of COVID-19 comorbidity.
Changes in neurological status should raise our awareness for further
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Fig. 1. Chest and head CT images of the COVID-19 patient. (A, axial chest CT scan; B, coronal chest CT scan; C, chest CT image of volume rendering technique; D-F,

head CT scans.)

(A-C) Chest CT images showed bilateral sporadic ground grass opacities (marked by orange arrows), right lung prominent with air bronchogram sign. Small amount
of effusion was under bilateral pleura. (D-F) Head CT showed high density hemorrhage of bilateral temporal lobe and right occipital lobe with peripheral edema
(blue arrows). Right ventricle was obviously compressed with narrowed sulci and gyri (purple arrows), and brain midline was slightly shifted to the left. (For
interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

work up. Cerebral hemorrhage could contribute to COVID-19 mortality.
Clinicians need to consider neurological manifestations of COVID-19,
including ischemic stroke and cerebral hemorrhage. Clinicians need to
monitor the mental status with daily awakening trial for patients on
invasive mechanical ventilation. We also need to weight the benefits
and risks for anticoagulation treatment in COVID-19 patients.
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