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Laboratory-based diagnosis test results of Human Granulocytic Anaplasmosis, 2016
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Anaplasmosis is a zoonotic tick-borne disease caused by the bacterium Anaplasma phagocytophilum which is mainly

transmitted to humans by tick bites. Typical symptoms occur within 1-2 weeks of a tick bite by fever, headaches, chills, and

muscle aches.

This article shows the result of laboratory-based diagnosis test of Human Granulocytic Anaplasmosis (HGA) from

Anaplasmosis-suspicious patient in South Korea. We performed both serological test of HGA using indirect immuno-
fluorescent antibody assay (IFA) for 302 patient sera and PCR test using 16S rRNA target gene for 209 cases of patient
blood. In serological tests using IFA, 16(5.3%) of the 302 cases tested positive for IgG or IgM for A. phagocytohilum(male 9,
56.3% vs. female 7, 43.7%) with higher proportion of those aged >= 50(12, 75.0%). 4(25.0%) of 16 cases having

convalescent sera seroconverted. 6(2.9%) of the 209 cases revealed positive PCR test. This article provides a basis for

laboratory diagnosis for febrile patients who had fever with a recent history of tick bites or outdoor activity.
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Table 1. Positivity of A. phagocytophilum serological test and PCR amplification from anaplasmosis—suspicious patients in
South Korea

No. of positives* Positivity (%)
IFA test 302 16 5.30
PCR test 209 6 2.87

Positives were determined as antibody titer over 1:80 anti—lgG or 1:16 anti—lgM by IFA (Indirect immunofluorescent antibody assay) according to manufactures
criteria and PCR amplification for A. phagocytophilum 16S rRNA gene.
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Table 2. Laboratory results of HGA using IFA, PCR, and clinical features from anaplasmosis—suspicious patients

Seroconversion® PCR

Clinical features

IgM 16S rRNA

Seropositive*

IgG IgM IgG
1 Female 27 1:640 <1:16 1:640
2 Female 78 1:5120 1:64 NT
3 Female 70 <1:80 <1:16 1:2580
4 Female 80 <1:80 1:64 NT
5 Female 63 1:160 1:512 NT
6 Male 28 1:160 1:32 NT
7 Male 65 <1:80 <1:16 1:2580
8 Male 35 <1:80 1:16 NT
9 Male 60 1:80 <1:16 1:1280
10 Male 33 1:80 1:16 NT
11 Male 51 <1:80 1:16 <1:80
12 Male 81 1:80 <1:16 NT
13 Male 78 1:160 <1:16 1:80
14 Female 1 1:80 <1:16 NT
15 Female 58 <1:80 <1:16 <1:80
16 Male 53 1:80 <1:16 <1:80
17 Male 78 <1:80 <1:16 NT
18 Female 72 <1:80 <1:16 <1:80

<1:16 - Outdoor camping
NT + Tick bited, thrombocytopenia
1:128 + Outdoor activity, fever, thrombocytopenia
NT = Fever, skin eschar like legion,
NT NT High fever, thrombocytopenia
NT - High fever, thrombocytopenia, LFT 1
1:128 + High fever
NT - Outdoor activity, fever
<1:16 - High fever
NT = Acute fever, rash
<1:16 - Cross reaction to scrub typhus +
NT NT Fever, neutropenia
<1:16 - Thrombocytopenia, LFT 1
NT NT Muscle pain, fever
1:256 + Acute fever, farm worker
<1:16 NT Fever, scrub typhus +
NT + Tick bited, fever
<1:16 +* Fever, bicytopenia

* Serological titration was performed by IFA (Indirect immunofluorescent antibody assay) which were purchased from fuller laboratories(USA)

** NT; Not tested
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A. phagocytophilum_Japan_deer (AB196721)
A. platys isolate Okinawa_Japan_dog (AY077619)
E. canis_USA_human (M73221)

E. ewingii strain Stillwater (M73227)

A. ovis isolate OVI_South Africa (AF414870)
= A. marginale strain Florida_USA (AF309867)
A. centrale_Japan_cattle (AF283007)

- E. chaffeensis strain Arkansas_USA_human (M73222)

L 2016_KZ_A5 -

+=.A. phagocytophilum clone gw1_Korea_human (KF805344)
—.A. phagocytophilum isolate DD20_Korea_dog (KR021165)

—, A. phagocytophilum_Korea_human (KT986058)

A. phagocytophilum strain ZJ-HGA 1_China_rat (DQ458807)

A. phagocytophilum CAHU-HGE2_USA_human (AF093789)

- A. phagocytophilum_USA_rabbit (AY144728)

-, A. phagocytophilum strain USG3_USA_dog (AY055469)

A. phagocytophilum strain Webster_USA_human (U02521)

A. phagocytophilum strain Susy_Sweden (AY527213)

The sequences of A. phagocytophilum obtained in this study are marked using arrows. The accession numbers of sequences obtained
from GenBank are shown with the sequence names and countries of origin. Numbers on the branches indicate bootstrap support (1,000
replicates). Scale bar indicates a phylogenetic distances of 0.800 nucleotide substitution per position.

sequences of Anaplasma phagocytophilum

Figure 1. Phylogenetic tree constructed using Neighbor joining kimura 80 methods based on 16S rRNA nucleotide
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