had: contact with the index case aflter
her death were not included.

None of the 9 secondary cases re-
ported tick bites, exposure to wild ani-
mals, or participation in hunting activ-
ity in the preceding 2 months, and only
1 reported recent outdeor activity. For
all 9 secondary cases, culture serologi-
cal, antigen detection, and nucleic acid
detection studies for other infectious
etiologies were negative. ‘

Of 24 regional hospital health care
workers who had contact with the in-

dex patient, 18 were on duty during the -

final 12 hours, and 4 of thie 18 who were
involved in the endotracheal intuba-
tion were-infected. Of these 4, 3 were
involved in endotracheal intubdtion and
care during times of hemorthage. Six-
teenn of 24 health care workers (67%

HUMAN GRANULOCYTIC ANAPLASMOSIS 1IN CHINA

from the regional hospital wore masks
and 9 of 24 (38%) wore gloves.

Of 17 family members who
reported contact with rhe index
patient at the regional hospital, 13
were present during endotracheal
intubation, 5 of whom were infected.
Of these.5 individuals, 3 reporred
blood contamination of skin and pos-
sible mucocutaneous exposuvres, sug-
gesting divect contact with blood or
respiratory secretions as the mecha-
nism of transmission.

Among the 28 individuals who
reported close contact (=50 cm) with
the index patient during the final 12-
hours of her life, 9 were infected. In
contrast, none of the 11 individuals
who reported a physical distance of
more than 50 ¢m from the index

patient during the same time was
infected, The index patient was
exposed to 20 contacts for morve than
2 hours, and 9 weve infected, whereas
none of 19 contacts exposed fewer
than 2 hours was infected. All 9
infected patients reported contact
with blood (P =.002) and 7 huad con-
tact with respiratory secretions (rela-
tive xisk, 7.0; 95% confidence interval,
1.7-29.1; Table 2). Those persons
with skin expsoure to blood
{P<.001) or respiratory secretions
(P = .004), or those with preexisting
skin lesions or injuries followed by
exposure 1o blood (relative risk, 3.6;

" 95% confidence interval, 1.1-7.6;

P=.02} were significantly more likely
to be infected (TABLE 3).- Neither
exposure-to stool nor exposure to

Table 1. Clinical, Laboratory, and Serological Findings of 9 Patients With Nosocomial Muman Granulocytic Anaplasmosis

. Infected Patients
7 B - - Y
- 2 3 3 . 5 6 7 8 -8 10
Clinical findings?®
Days hospitalized 19 21 .19 19 19 19 21 19 36
Temperature =38.5°C Yes Yes Yes Yes Yes Yes Yes Yes Yes
Malalse Yes Yes Yes Yes Yes Yos Yes Yes Yes
Chills Yes Yes Yes Yes Yes Yes Yes Yes . Yes
Diarhea Yes No Yes Yes No Yes Yes Yes Yes
Myalgia " Yes No Yes Yes Ng No Yes No Yes
* Coryza/phanmgiis No No No No Yes Yes -No No Yes
Headache . - " Yes No No No . No Yes No -~ No No
Nausea No No Yes No No " No No No . Yes
"Edema No No . Ng No No Yes No No No
Gum bleeding No No , No No No Yes .No No No
Dysuria, Na bl Mo "‘No o No Ng No” Yes
" Laboratory values -
. Lowaest hlgod count,
,range of normal
White blocd cell, . 2600 190G 2700 2100 2500 1260 1800 3700 2200
4500-11000/.L2
Platelet, 486 49 85 398" 115 A7 40 52 42
150-350 X 10l .
Highest fiver enzymes, UL .
AST, men <38; womsen <32 252 116 ND v ND 50 50 77 78
ALT, men <40; women <31 B4 B6 ND B4 ND fals] B9 74 . 139
Angplasma phagocytophilum 1gG titers
Days after onset . .
a-7 <B4 <64’ <64 64 G4 . <64 <B4 <64 <G4 °
20-25 NO 64 G4 128 128 128 ND- G4 128
55-70 256 256 <64 255 . 256 <64 84 128 ND
A Phagocyltophilum PCH resufis
] Yes Yes Yes Yes Yes Yes Yas Yes Yes
orokEL Yes Yes Yes Yes Yes Yes " Yes Yes Yes

Abbrendations: ALT, alanine aminotransferase; AST, aspartale aminotransferase; ND, not dong; PCR, polymerase chain rezction.
2 Clirical findings that were dosumented during the course of cach patient's hosphalization.

@2008 Americin Medical Association. All vights resecved.
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urine from the index case resulted in
increased risk (0.6 and 1.1, respec-
tively).

with hemorrhage. Although the index
patient can only be categorized as a
possible case, clinical and historical
support for the diagnosis of HGA is
strong. She had a tick bite within
the known incubation period and
had a clinical presentation compatible
with severe HGA.% Moreover, the
epidemiological investigation of
exposed individuals with HGA impli-
cates her a5 the index case. Unfortu-
nately, no tissue or serum sample is
available to confirm retrospectively
her diagnosis.

Human granulocytic anaplasmosis
and human monocytic ehrlichiosis
were initially idemified with presenta-
tions now recognized as relatively
uncomimnon for their natural histo-

COMBMENT

Nine cases of A phagocytophilum
infection were confirmed at the
regional hospital in the Anhui Prov-
ince of China in a 9-day period. All
preseuted with HGA as described in
North America and Europe’ and ful-
filled the US CDC laboratory criteria
* for the diagnosis of HGA."® The most
remarkable aspect of these cases was
"that transmission was very unlikely to
. be tck-borne, but was closely associ-
ated with blood or respiratory secre-
" tion exposure from an index patient
who died of a fulminant febrile illness

Table 2. Risk Factors for Acquisition of Human Granulocytic Anaplasmosis Among 39
Contacts Exposed to Index Patient While at the Regional Hospital .

‘ NoTotal (%)
" AtackFate . Abtack Rate Relative Risk
’ With Exposure  Without Exposure  (35% Confidence P
Exposwre to Index Patient Factor Factor Interval)® Valueb
=50 ¢m to nose and nmouth 9/28 (32.1) 0/11(0) - .04
>2h 9/20(45.0) 0/19(0) 001
During or after ntubaltion 9430 {30.D) o) 09
‘During massive hemorrhage 479 (44.4) 5/30 (16.7) 270979 .17
- Any direct blood contact 8/22 (40.9) 017 (0) 002
Dirgct raspiralory or tracheal 7/13(53.8) 2/26 (7.7} 7.0(1.7-29.1) 003
secretion contact
Ainfrile or not sbie lo be cu!culaled
Prigher exact test {2 talled).
. __

Table 3. Risk Factors for Human Granulocytic Anaplasmosis Associated With Direct Exposure
to Index Patient's Blood and Respiratory Secretions

No.fTotal (%)

I .
Attack Rate

Attack Rate Relative Risk
With Exposure  Witholit Exposure  (95% Confidonee © P
Exposure Factor Factor Factor Interval)® Valueb
Any direct blood contact
during hemorrhags .
On skin 9412 (75.0) 10O o 2001
" Openwounds 4/4 (100.0) 5/18 (27.8) 3.6(1.1-7.6) 02
or abrasions -
Not washed timely 4/8(50.0) | SM14{35.7) 1.4(0538): - 66
Dizect respiralory or trachoal C
_secretion contact . .
On skt 7/8 (87.5) /5 (0) 004
Open wounds 474 (10004 | 30 (33.9) 3.0(i.2-7.5; . .ar
or abrasions . . . .- )
Not washed timely 3/6 (30.0) 47 (57.1) 0.9(0.3-2.4) =99
2infiite o nol able to be calculaled. !

B Fisher et test 2-tafex),

2268 JAMA, Novamber 19, 2008-—Vol 300, Na. 19 (Repeinted)

ries.'®!¥ Infection can be severe, with
intensive care unit admission required
in 7% of patdents and faialities occur-
ring in up to 1%, yet most infections
are sporadic and probably self-
limited.* Based on the mild to moder-
ate severity observed in 8 of (he 9 sec-
ondarily.infected patients, Chinese
HGA conforms to the spectrum of
clinical severity observed in North
America. %3 The fatal outcome in the
index case is clinically similar to that

- observed for other HGA fatalities,

including exsanguination with sepsis
syndrome possibly relating to cyto-
kine overproduction, opportunistic -
infections, and increased HGA sever-
ity in the setting of preexisting medi-
cal condmons such as dizbetes melii-
s

A phagocytophilum transmission in
China and Asia is predicated on the
presence of this zoonotic.agent in vec-
tor ticks and vertebrate hosts.
Although studies in Asia aré limited,
at least 8 have examined A phagocyto-
philiun infection of ticks, including
2284 Ixodes persulcatus ueks of which
4.4% carried A phagocytophilum | DNA,
a prevalence similar to that in Euro-
pean and North American Ixodes spe-

cies ticks, 2141 1 {Kewise; 9% and

24% of Apodemus species field mice in
northern China and Kores, respec-
tively, and 64% of Crosidura lasiura
shrews in Korea are infected, B-#12420.9
Although no proven cases of HGA
have been previously identified in
China, at least 1 study describes A
phagocytophilum DNA in the blood of
4 Chinese patients with tick bites,"**

" and seroepidemiological investiga-
. tions demonstrate that 2% to 9% of

fcbrile patients in Karea,'®!! and
between 0.5% and 6% of healthy Chi-

. nese resuieuts have A pha gocytophilum

antibodies !

Rare examples of hontick transmis-
sion of HGA exist in the literature
and include direct exposure 1o deer |
blood,’ transfusion,” and transpla-
cental Lransml.‘;s*.qn.” Similarly, under
the proper circumstances other rick-

- ewsial infections are transimissible via

aerosol, direct contact with mucous

©2008 American Medical Association. Afl vights reserved,

Downloaded from www.jama.com at JAPANESE RED.CROSS SOCIETY on January 15, 2009

112



membranes or conjunctivae, or
mechanical fomite transmission.>
Direct exposure to small blood vol-
umes probably carries a low risk
because experimental and natural
infections of white-1ziled deer result
in only low-level bacteremia.* How-
ever, it is possible that this Jow risk
may be offset by large volumes of ani-
mal blood and tissues, such as those
to which butchers are exposed.
Another factor related to transmis-
sibility is the blood burden of A
phagocytophilum, which appears to
increase with immunosuppression
resulting in absolute infected neutro-
phil counts as high as 2.7 to 5.9 X 10%
1.184 Jt js unclear to what degree the
sustained dexamethasone treatment of
the index case contributed-to {rans-
mission. The final consideration is the
likelihood of health care worker and
family member exposure to sufficient
volumes of infectious body fluids to
account for transmission. It is not
unusual for occupayonal bleod expo-
sure to occur among those caring for
patients with hemorrhage or during
procedures such as intubation or sur-
gery, for which the relative risk is 3 to
4 times higher than. for other medical
specialties.*! In western societies,
most [amily members are excluded

from these events and health care -

workers are increasingly protected by
training and barriers such as gloves,
gowns. and masks.” However, retro-
spective questioning of our cases
clearly indicated that both family
members and health care workers not
only participated in these events but
were unlikely to use gloves and sa
reported that body surfaces were con-
taminated by potentially infections
fluids. Moreover, many participants
did not acknow’ledge use of postexpo-
sure precautions, such as hand and
skin washing,

Although it is likely that routine
blood and body [luid precautions will
protect against such future events, strict
adherence Lo protective protocols is
mandatory even if communicability is
deemed unlikely. The lessons of this
study remain relevant to the daily hos-

©2008 American Medical Association. All rights resecved,
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pital and healih care unit operations o
prevent any additional nosocomial out-
breaks of HGA. Moreover, as China ad-
vances into its future, it must also now
become prepated to deal with the in-
creasing threat that tick-borne rickett-
sial pathogens have been already
brought to the United States and Fu-
rope. :
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Nathing is more estimable than a physician who, hav-

ing studied nature fromn his youth, knows the prop-

. erties of the human body, the diseases which assail

it, the means which will benefit it, exercises his art

with caution, and pays equal attention to Lhe rich and
the poor.

—Voltaire (1694-1778)
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