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. Review of dengue fever cases in Hong Kong during
£ 1998 to 2005

CME|

. Objective To describe the epidemiology, clinical and laboratory findings,
and outcomes of patients presenting locally with dengue.

Design - Retrospective review of case records.

Setting Public hospitals, Hong Kong.

-Patients . Medical records of all laboratory-confirmed dengue patients
admitted to public hospitals durlng 1998 to 2005 were reviewed
retrospectively.
Results A total of 126 cases were identified, 123 (98%) being dengue fever
" .- and three (2%) dengue haemorrhagic fever. One patient who had
blood transfusion-acquired dengue fever was highlighted. A total
of 116 (92%) cases were ‘imported; while 10 (8%) were local.
‘Among the 56 dengue cases confirmed by reverse transcription—
- polymerase chain reaction, dengue virus type 1 was the most
S ————common accounting for 48% of them, followed by type 2, type 3,
o and type 4 responsible for 23%, 16%, and 13%, respectively. Only
type 1 and type 2 were present in locally acquired infections.
~ The median age of the patients was 38 years and the mean
duration of hospitalisation was 6 days. There was no mortality, -
" and nearly all patients (98%) presented with. fever. Other
symptoms at presentation included: myalgia (83%), headache
. (65%), fatigue (59%), and skin rash (60%) More than one third of -
“ ‘patients had gastro-intestinal and upper resplratory complaints.
:_, Maculopapular skin rash was the most common physical finding. -
Thrombocytopenia, neutropenia, and lymphopenia were present
in 86%, 78%, and 69% of the patients, respectively. In only 29% of
the patients was dengue fever included in the initial differential
diagnosis. The demographlc, clinical, and Iaboratory findings
as well as outcomes did not differ stgmf cantly among the four
dengue serotypes, bat the lowest lymphocyte counts of type 3
was lower than the other serotypes (P=0.004).

Conclusion When physicians encounter patients with a relevant travel hlstory,
presenting with fever and skin-rash, and- having compatible
haematological findings, dengue fever should be included inthe
. differential diagnosis.

Introduction

Dengue is the most common and widespread arthropod -borne viral infection in the world.

today. Itis recognised in over 100 countries throughout the tropics and subtropical areas

and threatens the health of approximately 40% of the world's population, of nearly 2.5billion
people.’ The highest burden of disease occurs in South-East Asia and the Western:Pacific,
where it is one of the 10 leading causes of hospitalisation and childhood mortality.?

In Hong Kong, dengue fever was made notifiable since March 1994 and all infections
reported to the Department of Health (DH) are investigated to establish their source. The
number of cases reported is showing an increasing trend in recent years; the vast majority

being imported from other countries. Hong Kong experienced its first local dengue case

in September 2002.3.Thereafter, several others-were encountered in.Ma Wan and local .,
cases were subsequently identified sporadically in 2002 and 2003. o

~ The epidemiology, clinical manifestations, and laboratory findings of dengue fever
infections and its complications have been extensively described in the medical literature,*s
but comprehensive review is lacking for our local patients.
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The objective of this review was to describe the
epidemiology and explore the clinical characteristics
and laboratory findings of dengue fever and dengue
haemorrhagic fever (DHF) cases admitted to Hong
Kong public hospitals during the period 1998 to
2005. We also compared the clinical and laboratory

features of the four dengue serotypes identified by

the polymerase chain reaction (PCR) technique.

Methods
We mcluded patlents admitted to public hospltals

during 1998 to 2005 by using selective criteria * any

diagnosis ICDICM code” starting with “061 dengue”
through the: Clinical Data Analysis and Reporting

- System. A patient list was retrieved and matched with
the laboratory-canfirmed dengue cases notified to™
the DH. A case was defined as confirmed by detection
of viral genomic’ sequence’s in autopsy tissue, serum. §

:or cerebrospinal fluid samples by PCR; a four-fold or
" mote rise lmmmunoglobulm G (IgGyor igM antibody

* “titres to'oné or more denigue virus antigens in paired

serum samples, or a positive 1gM antibody' titre in’ §
" late“acute or convalescent phase serum specumens A

(obtamed between: Septembér 2003 and july 2004)."

The:: epldemlologlcal data” and virological “results
~ were provided by the Surveillance and Epidemiclogy
-Branch; Centre for Health Protection, DH. The clinical

- presentat.lons, labotatory: finﬂmgs, -and outcomes of

& Dengue fever in Hong Kong @

dengue fever, DHF, and dengue shock syndrome ln '

" this paper, the.d flnltlon of DHF was based on the :

World Health Organization’s criteria and. defmed as;;
fever Iastmg 2to 7 days, haemorrhaglc tendencres (a

posmve tourmquet test, petechlae, ecchymoses or

‘purpura;. bleédmg from the mucosa, gastro-mtestinal
“tract, ifij n'sutes or other locations; haematemesrs
. or m'élaéna), thromb(xytdpema (with'platelet counts
=100 x 10° /) and evidence of plasma leakage dué to”
increased vascular permeability (a rise in haematocrit
' 220% above average for age, sex in the population,.
--a drop in the haematocrit following volume-
. replacement’ treatment: of 220% from-baseline, and-
- features’ consistent: with- plasma-leakage- such as :-

pleural éffusion; ‘ascites,: and - hypoproteinaemia).
. Dengue shock syndrome was defined as DHF together

with direct evidence of circulatory-failure or indirect .
evudqnce mamfested s a.rapid and weak pulse,
- NArrow pulse pressure (20mm Hg.or. hypotensnon for .

. age) or.cold, clammy skln and altered mental status. .

- Statistical’ arialysrs was_carrqedo_ut to-.compare

.th_e epidemiological; clinical; and faboratory f_indings-:'
among the four dengue serotypés. The ‘categorical -

“variables were compared by ‘the Chi squared and .
‘Fisher’s. exact’ tests. Normally. distributed data were,
) compared by analysns of vanance and data with.

- skewed distribution's by the Kruskal-Wallis tést.

\

Results

.Disease trend

_In all, 126 patients with laboratory-confirmed dengue’

fever were admitted to public hospitals from 1998 to . o
2005. Only three (2%) patients suffered from DHF,
while the remaining 123 (98%) had dengue fever; no
.dengueshock syndrome was reported. Thenumberof .. .. .
patients encountered showed an upward trend from.~
1998-(2 cases) to 2003 (35 cases), and subsequently” *
-remained more oriess constantin-2004 (20 cases) and -

2005 (24 cases). A total of 116 (92%) were imported,

while in 10 (8%). the infection was locally acquired. o

(Fig 1.

epidemiologically related to the Ma Wan outbreak.
_Another patient .acquired the infection through’
blood transfusion from one of the Ma Wan cases. The

remaining two l_oc_a!ly acqunr_ed cases in 2002 and 6ne |
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-No. locally” acqulred disease was reported“' .
"untll in- 2002, when' nine patients were identified.
Among them, six .cases were confirmed to be
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FIG 2. Seasonal variation of dengue fever cases admitted to public hospitals in Hong Kong

in 2003 were sporadic. ¢ G U SR ~ Country. of origin for infection

E C o : _Aniong ‘the 116 imported cases, 106 (91%) were
"* “acquired in South-East Asian countries (Indonesia,
e ' Thailand, - the - Philippines, - Vietnam, - Singapore,
in Hong :Ko'hg,' deéngue cases were reported all year  Malaysia, Cambodia, Macau, and the Pacific Islands),
round. Figure 2 demionstrates the seasonal variation eight (7%) originated from South Asia (India, Pakistan,
of cases, with a'peak fromJuly to September.- ©~ '~ Bangladesh; Sri-Lanka, and Nepal), and one (1%)

Seasonality e
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from Pitcairn island. Data for one case could not
be determined as the patient had recently travelled
to more than one country where the infection was
endemic.

Patient demographics

The median age of the patients was 38 (range, 5-72) '

years and the female-to-male ratio was 1:1.2; five (4%)
were paediatric patients (aged under 16 years), 114
(90%) were Hong Kong residents. A small proportlon
of the patients were mlgrant workers or tourists
(4% and 5%, respectlvely) Among, the Hong.Kong

residents, 86 (75%) were: Chmese, 11 (10%) were |-

from other Asian nations: (lndonesra, the Phlllppmes

Myanmar, Thalland), three (3%) were White and two 1

(2%) belonged to the PaklstamlNepalese ‘group.
Data on the origin of the remammg 12 patlents were
missing.

Serotype prevnlenee

Laboratory data on reverse-transcription PCR sero- .

typing were available since 2002 and the serotypes of
the corresponding 56 cases are shownin Figure 3.

- All four serotypes, DEN-1, DEN-2, DEN-3 and
DEN-4 were present among - ‘imported cases; while

@ Dengue fever in Hong Kong @
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FIG 3. Distribution of serotypes among the dengue fever cases identified fmm 2002

10.2005. .

" DEN-| denotes dengue virus type l DEN 2 dengue virus type 2.DEN-3 denguew‘us
_type3andDEN4denguewustype4 o

only- DEN- 1.(n=6) and DEN-2 (n=1) were present in

local cases. .Overall, DEN-1 was the most prevalent
dengue serotype, responsible. for- nearly half (48%,
27156) of all cases, followed by DEN-2which accounted
_foraboutone quarter (23%, 13/56). -

* Clinical presentations and ontcorne

: Approi(imately'%% (122/124) of patients presented
with fever; the mean value for the highest temperature
being 38.2°C (standard deviation, 1.0°C) {Table 1].

The second- commonest presenting symptom was
myalgla, 83% (75/90). Two -thirds of -patients had'

headache, fatigue, and skin rashes. One third of the
patients (24/71) complamed ‘of ‘rétro-orbital pain.

The chief’ presentlng complalnts in more than‘one.
third of the patients were gastro—mte tmal (nausea, '

_vomiting and/or diarrhoea) or upper respiratory

tract (dry cough and/or sore throat) or both. Over

"-one quarter of patients (28/108, 26%) complained
of abdominal pain, and one complained of blurred

vision. Except for petechiae -which were p'resentf
in 45% (47/105) of the patients, other spontaneous

bleedmg was uncommon, Maculopapular skin rash

was -the commonest physi¢al “findings:in 70% of:»
-these with a rash it occurred predominately on the
trunk. Lymphadenopathy was uncommon, which
was onlyeficited in 16%.of the pataents. No patlent‘
demonstrated biphasic fever..Only. one patient had:
clinical and radiological features of plasma- ieakagea,..v
- (pleural effusion), and was confirmed to be due tdv’,_.

.l.ab'oratory findings-

‘thromboplastin

‘DHF as the final diagnosis. The rhean duration of -

hospitalisation for_these patients- was 6 days, and
there was no mortality. '

.
"

Thrombocytopenia  was the most

“tinve

and hypoalbuminaemia are also shown in Table 1.

Mean values for aspartite aminotransferase and -
alanine aminotransferase were 212 WU/ and 169IU/I., e

respectlvely

Cllmcal dlfferentlal dmgnosus .

Dengue infection was |ncluded as an |n|t|al chnlcal '
differential diagnosis in only 29% of the patients.
Other differential diagnoses included: viral infection,
.upper resptratory tract mfectlon, gastroenteritis,

typhoid fever, chest.inféction, malana, scarlet fever,
scrub typhus, lnﬂuenza, and fever for mvestlgatlon ,

 Hong Kong Mé.dJ_Yd_14.N93!,Jgr)e-2008p www.hkamj.org
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‘common:
haematological finding, which affected 107 (86%) of
‘the 124 patients with available platelet counts(Table

1). The mean value of the lowest-platelet counts
was 64 x 10°/L.. Among those with available results, -
neutropenia, atypical lymphocytes, and lymphopenia ’
were present in 78%, 75%, and 69% of the patients
respectively; half had. prolonged actlvated partial-

" valdes.: Correspondmg' o

‘proportions with . deranged hver function ‘tests
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TABLE 1. Recorded dlinical symptoms, physical and laboratory findings of dengue cases

No. of Remarks (reference range
patients (%) for laboratory tests)

Symptoms/findings

1 22/1 24 (98)

Uppef nespuatory tract (non-
pmduct:ve cough sore throat)

47/1 05 (45)

86/1 24 (69)

79/114 (69) Lymphocytes:
1.0-3.1 x 10°/L

92/123 (75)

Aspanate amnnotransfefase:
<38 IU/L

Elevated aspartate

29/32 (91)
aminoh'ansferase .

8/123 (80}

34/123 (28) Albumin: 35-52 g/L

Comparison of epidemiological, clinical, and
laboratory findings among the four dengue virus
serotypes

There were no statistically significant differences in
terms of disease severity between the four virus types,
patient gender, age and duration of hospitalisation,
headache, 'l;nyalgia, arthralgia, retro-orbital. pain,
skin. rash, fatigue, gastro-intestinal and respiratory

symptoms (Table 2). The percentages of patients with
’ bleeding tendencies were 50%, 67%, 63%, and 33% for

DEN-1, DEN-2, DEN-3, and DEN-4 virus type infections,

respectively. Further analysis of the haemorrhagic”

manifestations was conducted by categorisation into

174ﬂ Hong Kong Med J Vol 14 No 3 & June 2008 @ www.hkmj.org
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epistaxis, gum bleeding, haematuria, and petechiae;"

75% of these patients exhibited petechiae only,
with no statistically significant difference between
virus types (P=0.58). Nor was there any statistically
significant difference between patients having
different virus subtype infections for laboratory
variables, except that the lowest lymphocyte counts
of patients infected by serotype 3 was lower than the
other serotypes (P=0.004).

Dengue haemorrhagic fever

Of the 126 patients under study, three (2%) were
classified as DHF; all were imported from South-East
Asian countries, and none could recall a previous
history of dengue infection. Their demographic,
clinical, and laboratory findings are shown in Table 3. .
They all received intravenous fluid replacement and-
platelet transfusions, recovered uneventfully without
progression to dengue shock syndrome, and were
discharged on day 6 or day 7 after hospital admission.
Although these three patients did not. recall prior
infection, in one it was likely, as evidenced by

respective acute and convalescence antibody titres.

Discussion

This is a comprehensive review of dengue fever
patients admitted to Hong Kong public hospitals over
the past 8 years. Epidemiological data showed that =

" more than 70% of the patients were local Chinese .

residents with a travel history to neighbouring
South-East Asian . countries, where dengue fever :
is more endemic.® The most prevalent serotype
was DEN-1, followed by DEN-2, DEN-3, and DEN+4,

- which was consistent with the serotype patterns
“in the countries from which such infections were

imported.”® The outbreak in Ma Wan was the first-

~_local one in Hong Kong; only DEN-1and DEN-2 virus
subtypes were encountered in local patients during

2002 and 2003.

Seasonal variations in dengue infections should
be interpreted with cautions. Dengue fever is a travel-

~-related arthropod-borne viral disease in Hong Kong; -

disease activity is closely related to and depends on.

" the seasonal and weather conditions of countries

from which the virus -is imported. it is difficult to

- determine the seasonal patterns of dengue fever

acquired locally based on the few. reported cases.

“Monthly ovitrap surveillance in Hong Kong showed
.that the density of Aedes albopictus increases: from

April and peaks-in June. It is important to alert the
public to keep vigilance against this mosquito-borne

viral disease during this peak period.

We report here ,the first blood transfusion—
transmitted dengue in the literature. The patient was
a 76-year-old woman, with a history of hypertension
and bronchiectasis. She was “admitted "in- 2002
because of progressive malaise. Blood tests revealed
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TABLE 2. Comparison of demographic, clinical, and faboratory findings in patients infected with the four dengue serotypes*

PCRt! type 1 (n=27) PCR type 2 (n=13)

PCR type 3 (n=9) PCR type 4 (n=7) Overall (n=56)

P value

9/18 (_50)

17/26 (65)

11/25 (44) ¢ 8M12{42)

SR

28.0(23.5-61.0) 35.0(21.0-63.0)

8/12 (61

o 2,/13 (15)

’_9/13 (69)

Elevated alanine
aminotransferase

13738 (34)
34/55 (62)

19/51 (37) .

41/50 (82)

* Data are shown in No. (%), except othierwise stated”
t PCR denotes polymerase chain reaction - :

TABLE 3. Demographic, clinical, a'nd‘labo;iia& findings in podenl: with dengue haemiorrhagic fever

36.0(26.3-57.8)  0.355

. Fever Haemorrhaglc

Sex/age - - Ethnicity . .
. i manlfemtiom

_(vt__aar-'») )

- Lowest platelet Plasma Ieakage )
count x 10'II.)

Laboratory findlngs

Serotwe'

Semlogy tner

M/46°

* 1Isttitre: 640 (DEN-1), 5120 (DEN-2), 1280 (DEN-3, 1280 (DEN-4); 2nd titre: 5120 (DEN-1), 10 240 (DEN-2), 10 240 (DEN-3), 10 240 (DEN-4)

"macrocytic anaemia’ and pancytopenia.- She - was:-

diagnosed to have vitamin B12 deficiency anaemia,
which was-treated by vitamin B12 replacement and -
_received a blood transfusion on 24 August 2002. On
- day 2 post-transfusion, she ‘developed low-grade .
-fever, but nho skin rash, headache, myalgla, arthralgla,
or retro-orbital pain. The patient was treated with:
antibiotics as for a urinary tract infection; based on.
the microbiological findings. The fever subsided 3
- days laterand the patient recovered uneventfully. The

blood product she received was donated by a 1 7-year-f

old asymptomatic patient Invmg in Ma Wan, during .
his viremic phase on 17 ]uly 2002.. On 24 July. 2002, he .

“Accident and Emergency Department of Yan Chai
Hospital. In October, he was subsequently picked up
“as one of the dengue cases based on serology results
during the active case. fmdlng exercise in Ma Wan.
Molecular testing performed on the donated blood

product was positive for dengue virus type 1. The.
woman who had received the blood transfusion was o
recalled for blood testing on.7 October 2002, .and was

foundto be positive forcorrespond‘ ng lgM antibodies
and had ahaemagglutination-inhibition 1 titre of 1:2560.
This incident was the first documented cases “of such
transmussuon in. the ||terature, and smce October

Hong Kong Med J Vol 14 No 3 @ June 2008 8 wwwhkmiorg
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developed generaliéed skin rash and attended the -
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2002, the Hong Kong Red Cross Blood Transfusion
Service (BTS) has intensified its donor deferral
systems te counter this possibility. Specifically, it now
asks about symptoms of dengue fever in the Blood
Donor Registration Form (Supplement) by reminding
all prospective donors to inform the BTS staff of all
instances for flu, fever, headache, eye pain, muscle/
joint pain, vomiting, and skin rash experienced 2

weeks before or after blood donation.

In our study, dengue fever was far more
common than DHF and dengue shock syndrome,
which were rare events. Our patients only manifested
mild bleeding with good clinical outcomes and no
fatalities. The clinical presentations of dengue fever,
such as fever, myalgia, headache, and arthralgia,
were comparable to findings reported in other
studies."™™ Our patients (35%) presented with fewer
gastroenteritis symptoms comparedto those of others
(50-98%).™? Lymphadenopathy .was documented
in.only 16% of our patients, which is much lower
than the figure of 50% reported elsewhere.” This
difference may be accounted for by . less-than-
adequate physical examination. Gum bleeding and
epistaxis were reported in 12% and 10% of our patients -
respectively, which was also much lower than that
reported previously.""” Such differences could be
due to the populations studied; patients recruited in
endemic countries were mainly encountered during
outbreaks in which both dengue fever and DHF were
common. Previous studies showed dengue disease
severity correlated with high viremia titres, secondary
infection, and. DEN-2 serotype infection.®’ Qur
findings showed that the haemorrhagic tendencies
and duration of hospitalisation were not related to
specific serotypes. Although some of our patients
did receive platelet transfusions, the efficacy of
such treatment in speeding recovery remains
controversial. According to Thai experts, platelets are
almost immediately destroyed by immune lysis after

administration.®

Our study had several limitations. First, the
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confirmed dengue admitted to public hospitals.
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of 203 dengue cases, including 77 who were
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In  conclusion, dengue fever should be
considered in the differential diagnosis of febrile
patients with or without a travel history. Health care .
providers should therefore have an understanding
of the infection, the spectrum of its clinical features,

‘and methods of diagnosis and appropriate treatment.
'Until the Aedes mosquito can be effectively controlled

or a cost-effective vaccine is developed, dengue
fever will remain a public health concern, especially
in South-East Asia. Control at source is one of the
keys to combating dengue fever.and requires active
participation from all sectors of the community.
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