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Rare case of Tick borne Human Granulocytic Anaplasmosis in Georgia
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/Abstract \

Background: Human granulocytic anaplasmosis is a tick-borne illness that commonly presents with fever, leukopenia, thrombocytopenia, and
elevated transaminases. Diagnosis can be challenging when gastrointestinal symptoms predominate, there is no recalled tick bite, or the patient
lives in an area where anaplasmosis is less commonly reported.

Case Presentation: A 60-year-old previously healthy man from Georgia presented with 4-5 days of fever, arthralgias, nausea, vomiting, and di-
arrhea with poor oral intake. He initially attributed his symptoms to foodborne illness. He denied rash or a known tick bite but reported frequent
deer hunting and handling, with recent outdoor exposure in Alabama. Laboratory evaluation showed leukopenia with a left shift, thrombocyto-
penia of 85 x10%/uL, hyponatremia, and elevated transaminases. Abdominal imaging showed no acute source of infection. Given his exposure
history and laboratory findings, a tick-borne illness was suspected. Peripheral blood smear revealed morulae within neutrophils, raising concern
for anaplasmosis. Empiric doxycycline was started while confirmatory testing was pending, with subsequent clinical improvement.
Conclusion: This case highlights the importance of considering anaplasmosis in patients with acute febrile illness, cytopenias, and transami-

nitis despite the absence of a known tick bite or residence in a typical endemic region. Careful exposure history and recognition of morulae on

peripheral smear can provide important early clues and allow prompt initiation of treatment.
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Clinical Case

60-year-old male with no pertinent past medical history who pres-
ents to the ED with worsening fevers and intractable nausea/vomit-
ing/diarrhea. Patient reports symptoms began on Wednesday after
reflection. Initially felt this was attributable to a chicken sandwich
from burger King on Friday which he took only a few bites of and
then became concerned with food-borne illness; however, this is
incongruent with his symptoms after he reflected. He endorses di-
arrhea/nausea/vomiting with poor by mouth intake associated with
such and an intolerance to even oral fluids. Endorses joint aches
and fevers. Initially thought that this was associated with being 60
years old but acuity along with acute Gl illness elevated his concern.
Denies headache, vision changes, chest pain, shortness for breath,
cough, abdominal pain or discomfort, rashes, easy bruising or other
skin changes, no known tick bite. He felt bad Sunday and took some
NyQuil to rest in his recliner, however his wife encouraged him to
present to ED.

ED workup notable for neutropenia 3.9 with left shift, normal hemo-
globin of 16, PLT of 85, sodium 131, AST/ALT of 111/86 respectively,
T bili of 1.5, normal ALP, normal creatinine, BUN, glucose, negative
respiratory viral panel. Urinalysis dark yellow and turbid with high
specific gravity and 300 protein, very low pyuria, microscopic hema-
turia, 4+ mucus, 3 granular casts. CT abdomen/pelvis was grossly
unremarkable except for colonic diverticulosis, fatty liver, right lung
patchy atelectasis versus mild PNA. Abdominal ultrasound shows
contracted gallbladder with probable sludge, thickened wall which
may appear more thickened because of contraction rather than
acute pathology, mild hepatic steatosis.

Because of fever, leukopenia, thrombocytopenia, tachycardia ED had
elevated concern for possible tick-borne illness and initiated patient

on doxycycline which would also cover possible PNA seen on CT. Re-
questing admission for further workup and monitoring giving SIRS
criteria met on presentation. Send out labs for tick-borne iliness were
also obtained (early ketosis, anaplasmosis). Travel and occupational
history: Hunts whitetail deer in Marion county, cleans and prepares
dear himself but states he's careful to avoid any exposures because
of knowledge around tick-borne/dear associated illnesses. Did go Ar-
rowhead hunting in Alabama approximately 2 weeks ago. No other
pertinent travel history, primarily stays in Marion County. Has worked
30 years as a welder, denies exposure to galvanized metals. Is fairly
consistent with wearing respirator at work.

Social history: Former smoker, reports history of heavier drinking in
the past. Presently drinks 1-2 times per month, typically liquor. Oc-
casionally will by a 6 pack of beer which will last him roughly one-
week. Smokes marijuana 1-2 times per month, no other recreational
drug use. Denies IV drug use or association with needles. Consume
smokeless tobacco regularly (dip) with 1 tin lasting him 4-6 days.
Monogamous with wife. Does not case others or share drinks with
others. Relatively fastidious with handwashing. He has not seen a
doctor in 10+ years. Takes no prescription medications or over-the-
counter medications with irregularity. CT abdomen Pelvis revealed
no evidence of acute intra-abdominal abnormality, but revealed fatty
liver, colonic diverticulosis and right lung base patchy atelectasis. US
Abdomen showed Contracted gallbladder with probable sludge and
apparent wall thickening up to 7 mm. No additional sonographic find-
ings of acute cholecystitis. Mild hepatomegaly with increased hepatic
echogenicity, most commonly reflecting hepatic steatosis. No biliary
ductal dilatation identified. Common bile duct measures approxi-
mately 4 mm where visualized.

60-year-old male with no past medical history presenting for 4-5 day

history of fevers, progressively worsening nausea/vomiting/diarrhea,
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admitted for SIRS criteria with possible tick-borne illness versus im-
munosuppression. Multiple labs came back negative. Some of the
labs like earlier ketosis have been ordered which takes weeks to
come back. Case discussed with infectious disease who suggested 14
days of doxycycline follow up as an outpatient. Patient's headache re-
solved this morning as well and advised to follow up as an outpatient
with primary care physician or go to the closest emergency room if
symptomology worsens.

Introduction

Human granulocytic anaplasmosis (HGA) is a tick-borne infection
caused by Anaplasma phagocytophilum, an intracellular bacterium
that infects neutrophils and may appear as characteristic morulae on
peripheral blood smear [1]. The infection is transmitted mainly by
Ixodes ticks and occurs most commonly in the upper Midwest and
northeastern United States. As a result, cases occurring outside these
regions may not be immediately recognized [2].

HGA typically presents as an acute febrile illness with headache,
myalgias, and malaise, while rash is uncommon. Gastrointestinal
symptoms can also occur and, when prominent, may initially sug-
gest a gastrointestinal or foodborne illness [3]. Laboratory findings
such as leukopenia, thrombocytopenia, and elevated liver enzymes
in a patient with an unexplained febrile iliness should raise suspicion
for HGA. Identification of morulae within neutrophils can provide an
early diagnostic clue, although PCR remains an important confirma-
tory test [4]. Because delayed treatment can lead to severe disease,
doxycycline should be started when HGA is clinically suspected rather
than waiting for confirmatory testing [3].

We present a case of HGA in a previously healthy man who developed
a predominantly gastrointestinal febrile iliness without a recalled tick
bite while living outside a classically endemic region, highlighting the
diagnostic challenge of recognizing HGA when typical epidemiologic
clues are absent.

Discussion

Our patient has classic clinical picture of tick-borne iliness in the set-
ting of past history of deer hunting in Georgia following which pa-
tient presented with fever, leukopenia, thrombocytopenia, elevated
transaminases, tachycardia. Further work including CT scan, ultraso-
nography abdomen was unremarkable. The most pertinent finding
was found in the peripheral smear where morulae (Clumps of organ-
ism) were noticed in the neutrophils, thus raising the suspicion for
anaplasmosis. Although Black-Deer ticks were endemic to Georgia,
Anaplasmosis is very rare to be seen in southern United States and
is more endemic to Northeastern and Upper Midwestern United
States. As anaplasmosis is very rare is Georgia, we take this opportu-
nity to highlight and present this tick-borne illness.

Anaplasmaosis is tick borne illness primary transmitted by the Ixodes
Scapularis, Deer Tick and Ixodes pacificus [5,6] It is also called as hu-
man granulocytic anaplasmosis (HGA) due to the fact that it primarily
takes refuge in the granulocytes for initial nesting and replication [5].
It is known to be endemic to Midwestern and North eastern, Unites
States and mostly seen in people with history of Deer Hunting in the
months of June — July [7]. In addition to tick exposure, other modes
of transmission reported include contact with blood of slaughtered
deer and knife cuts during field dressing process of deer which inter-
nal organs were removed from the organism to cool the meat quickly
to preserve the meat [8,9]. Rarely, Anaplasmosis has been reported
to be transmitted by blood transfusion from donor previously diag-
nosed with human granulocytic anaplasmosis [10,11].

In a typical clinical setting, the patient will have recently deer hunting
and might not have recalled his tick bite during the trip as reported
by our patient [6]. Following a incubation period of 1-2 weeks, the
patient presents with prodromal symptoms including fever, head-
ache, diarrhea, myalgia and arthralgia [6,12]. Work up in this patient
might reveal anemia, leukopenia, thrombocytopenia and transamini-
tis [6,13]. In few cases, there have been reports of clinical progression
with patient experiencing clinical complications including pericardi-
tis, myocarditis, acute renal failure, interstitial pneumonitis, pleural
effusion, acute respiratory distress syndrome, meningitis, cerebral in-
farction encephalitis, rhabdomyolysis, and toxic syndrome syndrome
[6,14,15]. The pathophysiological basis for systemic complications
can be explained by infection of neutrophils followed by hyperim-
mune inflammatory response syndrome and macrophage activation
syndrome with exaggerated secretion of chemokines, cytokines and
interferon signaling pathways [6,14,16].

As diagnosis of anaplasmosis is suspected, confirmation of diagno-
sis can be performed by using indirect fluorescent antibody test and
polymerase chain reaction [17-19]. Specific diagnosis entails uti-
lization of Wright /Giemsa stains in the peripheral blood smear to
demonstrate the presence of morulae in the neutrophils [17]. The
treatment of choice of anaplasmosis is doxycycline for 14 days which
had good clinical efficacy in shortening the clinical course, thus af-
fording rapid clinical improvement and cure [18,19]. If doxycycline
is contraindicated such as those including young patient, pregnancy,
rifampicin can be considered as a therapeutic alternative [20]. Pa-
tients receiving timely antibiotic therapy are known to full therapeu-
tic response with most patients experiencing full clinical recovery
[20]. Supportive care of systemic complication is warranted in case-
by-case basis. In the event of delayed diagnosis, older population and
immunosuppressed patients are susceptible to severe systemic com-
plications due to hyperactive inflammatory response [18].

Conclusion

In our patient, there is a concern for tick-borne infection due to his
recent deer hunting history and patient symptomatology. This clinical
presentation is concerning for potential anaplasmosis or ehrlichiosis
based on frequent outdoors exposure from deer hunting, presen-
tation of symptoms, including fever, tachycardia, leukopenia, end-
organ dysfunction evidenced by elevated serum transaminases and
elevated bilirubin. A high degree of clinical suspicion and increased
awareness to its clinical symptoms, is essential for prompt work up
initiation and treatment in these cases.

Declarations

e  Ethical Approval and Consent to participate: Not Applicable
e  Consent for publication: Consent taken

e Availability of data and materials: Not Applicable

e  Competing interests: Not Applicable

e  Funding: Not Applicable

e Acknowledgements: Not applicable.

Authors' contributions: Conceptualization, S.H.K& KC; Methodology,
S.H.K & KC; Software, N.G.; Validation, N.A; Formal Analysis, N.A.; In-
vestigation S.H.K, & S.B; Resources, N.A.; Data Curation, N.A.; Writ-
ing— Original Draft Preparation, S.H.K, KC & SA; Writing— Review &
Editing, S.H.K, KC & SA.; Visualization, S.H.K & BC.; Supervision, SB..;
Project Administration: SHK



https://jcmcrimages.org/

JCMCRI

https://icmcrimages.or:

References
1. Pustijanac E (2024) Tick-Borne Bacterial Diseases in Europe:

Threats to public health. Eur J Clin Microbiol Infect Dis 43(7):

phagocytophilum from leukoreduced red blood cells. Transfu-
sion 64(4): 751-754.

1261-1295. 11. Goel R (2018) Death from Transfusion-Transmitted Anaplasmo-

2. Kositz C (2025) Comparison of the epidemiological and clinical sis, New York, USA, 2017. Emerg Infect Dis 24(8): 1548-1550.
fingerprints of Human Granulocytotropic Anaplasmosis and 12. Bakken JS, Dumler JS (2015) Human granulocytic anaplasmosis.
Human Monocytotropic Ehrlichiosis in the United States. PLoS Infect Dis Clin North Am 29(2): 341-355.

One 20(11): e0334957. 13. Ismail N, Bloch KC, McBride JW (2010) Human ehrlichiosis and

3. Tickborne Diseases of the United States: A Reference Manual anaplasmosis. Clin Lab Med 30(1): 261-292.
for Health Care Providers. Sixth Edition (2022) E. National Cen- 14. Anwar M (2024) AN UNUSUAL PRESENTATION OF ANAPLASMO-
ter for and D. Zoonotic Infectious Diseases. Division of Vector- SIS: A CASE REPORT OF RESPIRATORY DISTRESS AND PULMO-
Borne, Editors. 2022: Fort Collins, CO. NARY INVOLVEMENT. CHEST 166(4): A976-A977.

4.  Schudel S (2024) Human granulocytotropic anaplasmosis-A 15. Dahlgren FS (2011) Increasing incidence of Ehrlichia chaffeensis
systematic review and analysis of the literature. PLoS Negl Trop and Anaplasma phagocytophilum in the United States, 2000—
Dis18(8): e0012313. 2007. The American journal of tropical medicine and hygiene

5. Khera KD (2021) A Case of Anaplasmosis during a Warm 85(1): 124.

Minnesota Fall. J Prim Care Community Health 12: 16. Underwood J (2022) Anaplasma phagocytophilum Transmission
21501327211005895. Activates Immune Pathways While Repressing Wound Healing

6. Malik S (2024) Severe Fatal ARDS Due to Untreated Human in the Skin. Life (Basel) 12(12).

Granulocytic Anaplasmosis in a 67-Year-Old Man: A Case Re- 17. Kaphle U, Kheir F, Thammasitboon S (2015) A Rare Case of
port. Am J Case Rep 25: €943966. ARDS From Human Anaplasmosis. Respir Care 60(7): e125-127.

7. CDC (2020) Anaplasmosis 2020: centers for Disease Control 18. Bakken JS, Dumler JS (2006) Clinical diagnosis and treatment of
and Prevention, National Center for Emerging and Zoonotic human granulocytotropic anaplasmosis. Ann N Y Acad Sci 1078:
Infectious Diseases (NCEZID), Division of Vector-Borne Diseases 236-247.

(DVBD). 19. Dumler JS (2007) Ehrlichioses in humans: epidemiology, clinical

8. Bakken JS (1996) Exposure to deer blood may be a cause of hu- presentation, diagnosis, and treatment. Clin Infect Dis 45(1):
man granulocytic ehrlichiosis. Clin Infect Dis 23(1): 198. S45-51.

9. Reishus AD (2007) Injuries and illnesses of big game hunters in 20. Parkins MD (2009) Human granulocytic anaplasmosis: First
western Colorado: a 9-year analysis. Wilderness Environ Med reported case in Canada. Can J Infect Dis Med Microbiol 20(3):
18(1): 20-25. €100-102.

10. Tonnetti L (2024) A case of transfusion-transmission Anaplasma



https://jcmcrimages.org/
https://pubmed.ncbi.nlm.nih.gov/38676855/
https://pubmed.ncbi.nlm.nih.gov/38676855/
https://pubmed.ncbi.nlm.nih.gov/38676855/
https://pubmed.ncbi.nlm.nih.gov/41218048/
https://pubmed.ncbi.nlm.nih.gov/41218048/
https://pubmed.ncbi.nlm.nih.gov/41218048/
https://pubmed.ncbi.nlm.nih.gov/41218048/
https://pubmed.ncbi.nlm.nih.gov/39102427/
https://pubmed.ncbi.nlm.nih.gov/39102427/
https://pubmed.ncbi.nlm.nih.gov/39102427/
https://pubmed.ncbi.nlm.nih.gov/33764206/
https://pubmed.ncbi.nlm.nih.gov/33764206/
https://pubmed.ncbi.nlm.nih.gov/33764206/
https://pubmed.ncbi.nlm.nih.gov/39004878/
https://pubmed.ncbi.nlm.nih.gov/39004878/
https://pubmed.ncbi.nlm.nih.gov/39004878/
https://pubmed.ncbi.nlm.nih.gov/8816164/
https://pubmed.ncbi.nlm.nih.gov/8816164/
https://pubmed.ncbi.nlm.nih.gov/17447709/
https://pubmed.ncbi.nlm.nih.gov/17447709/
https://pubmed.ncbi.nlm.nih.gov/17447709/
https://pubmed.ncbi.nlm.nih.gov/38491925/
https://pubmed.ncbi.nlm.nih.gov/38491925/
https://pubmed.ncbi.nlm.nih.gov/38491925/
https://pubmed.ncbi.nlm.nih.gov/30016241/
https://pubmed.ncbi.nlm.nih.gov/30016241/
https://pubmed.ncbi.nlm.nih.gov/25999228/
https://pubmed.ncbi.nlm.nih.gov/25999228/
https://pubmed.ncbi.nlm.nih.gov/20513551/
https://pubmed.ncbi.nlm.nih.gov/20513551/
https://pubmed.ncbi.nlm.nih.gov/21734137/
https://pubmed.ncbi.nlm.nih.gov/21734137/
https://pubmed.ncbi.nlm.nih.gov/21734137/
https://pubmed.ncbi.nlm.nih.gov/21734137/
https://pubmed.ncbi.nlm.nih.gov/36556330/
https://pubmed.ncbi.nlm.nih.gov/36556330/
https://pubmed.ncbi.nlm.nih.gov/36556330/
https://pubmed.ncbi.nlm.nih.gov/25669216/
https://pubmed.ncbi.nlm.nih.gov/25669216/
https://pubmed.ncbi.nlm.nih.gov/17114714/
https://pubmed.ncbi.nlm.nih.gov/17114714/
https://pubmed.ncbi.nlm.nih.gov/17114714/
https://pubmed.ncbi.nlm.nih.gov/17582569/
https://pubmed.ncbi.nlm.nih.gov/17582569/
https://pubmed.ncbi.nlm.nih.gov/17582569/
https://pubmed.ncbi.nlm.nih.gov/20808448/
https://pubmed.ncbi.nlm.nih.gov/20808448/
https://pubmed.ncbi.nlm.nih.gov/20808448/

