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• Exaggerated inflammatory response seen in severe HGA is mediated by excessive cytokine 
production, referred to as “cytokine storm”.

• Table 2 illustrates similarities and difference between COVID-19 and HGA. 
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Human granulocytic anaplasmosis (HGA) is a tick-borne rickettsial disease caused by A. phagocytophilum. 
HGA typically presents with a subclinical infection however, up to 3% of cases may develop potentially 
life-threatening disease associated with multi-organ failure. In severe disease, the pro-inflammatory 
immune response associated with HGA can mimic other infectious inflammatory illnesses, which in this 
case presented similar to COVID-19.

• 77-year-old male with known history of coronary artery disease, hypertension and hyperlipidemia was 
admitted with several days history of altered mental status, fever, and shortness of breath requiring 
non-invasive ventilation.

• Labs revealed progressively worsening pro-inflammatory state and abnormalities in coagulation 
studies (Table 1).

• Chest computed tomography (CT) was unremarkable.
• Amidst COVID-19 pandemic, the clinical and laboratory presentation was concerning for COVID-19, 

therefore precautions were placed.
• COVID-19 testing resulted negative on two separate occasions.
• Due to geographical region and a recent history of working in wooded area, anaplasmosis PCR was 

obtained to assess for Rickettsial illness.
• Empiric treatment with doxycycline was initiated which resulted in dramatic improvement clinically 

and in laboratory indices (Table 1).
• Anaplasmosis PCR returned positive in few days and his symptoms completely resolved with a 10 day 

course of doxycycline.
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• The “cytokine storm” state induced by severe HGA and atypical respiratory symptoms in this case 
closely mimicked signs and symptoms described in COVID-19 cases. 

• Clinicians may have a difficult time initially distinguishing between both diseases, and as such, must 
maintain an open differential based on clinical history, seasonality, and geography.

• Given the current COVID-19 global pandemic, we recommend that HGA be included in the differential 
diagnosis for any pro-inflammatory state with atypical respiratory presentation in the appropriate 
clinical setting. 

Table 1
Day 1 Day 2 Day 5

WBC 
(k/mcL)

2.87 2.87 12.04

Relative Lymphocyte
(%)

9 39 53

Hemoglobin 
(g/dL)

10.7 9.5 8.9

Platelets
(k/mcL)

16 25 59

LDH
(U/L)

930 853 521

Ferritin
(ng/mL)

33,798 39,013 5,784

D-Dimer
(mcg feU/mL)

30.29 29.01 2.58

CRP
(mg/dL)

25.4 23.6 3.2

SARS-COV-2 Negative Negative 

Disease Coronavirus disease-19 (COVID-19) and 
Human granulocytic anaplasmosis (HGA)

Differentiating factors

Symptoms Fever, myalgias, headache, malaise, 
nausea, vomiting, diarrhea, Confusion, 
altered mental status 

Ageusia, anosmia, sore throat is common 
with HGA 

Complications ARDS, DIC, acute renal failure, toxic 
shock syndrome

Hypercoagubility and myocarditis is more 
common with COVID-19

Laboratory work up Leukopenia or leukocytosis, 
lymphopenia, elevated CRP, ferritin, D-
dimer, LDH

Thrombocytopenia is more common with 
HGA while elevated CK is more 
commonly seen with COVID-19

Diagnostic tests RT-PCR is test of choice for COVID 19 and 
PCR is also gold standard test for 
anaplasmosis
Morulae can be seen in peripheral smear 
in granulocytes as seen in figure 1.

Acute and convalescent serology can be 
done for both diseases but often takes >4 
weeks for diagnosis

Treatment Supportive therapy in both cases
COVID-19 requires strict droplet and 
contact precautions along with social 
distancing
Airborne precautions for aerosol 
generating procedures

COVID-19 -experimental and trial 
therapies include steroids, remdesivir
and convalescent plasma
HGA: Doxycycline for 10 days 

Table 2 comparing COVID-19 with HGA.
ARDS: acute respiratory distress syndrome, DIC: Disseminated intravascular coagulation, CRP” C reactive protein, LDH: Lactate dehydrogenase, CK: 
Creatinine kinase. RT-PCR: Reverse transcriptase polymerase chain reaction

Doxycycline

Doxycycline


