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Burden of Postinfectious Symptoms
after Acute Dengue, Vietnam
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We assessed predominantly pediatric patients in Viethnam
with dengue and other febrile illness 3 months after acute
illness. Among dengue patients, 47% reported >1 post-
acute symptom. Most resolved by 3 months, but alopecia
and vision problems often persisted. Our findings provide
additional evidence on postacute dengue burden and
confirm children are affected.

Dengue is a mosquitoborne viral infection found
across much of the tropical and subtropical world.
Most infections are asymptomatic or paucisymptom-
atic. Acute symptoms range from an influenza-like
self-limited febrile illness to, in a small proportion of
cases, severe and complicated disease that can prove
fatal (1). In total, 4 dengue viral serotypes (DENV-1-4)
exist; severe disease rarely occurs during the first ex-
posure to any serotype (i.e., a primary infection) but
is more likely to occur during a subsequent infection
with a different serotype (i.e., a secondary infection).
The symptoms of acute dengue are generally un-
derstood to resolve after 1-2 weeks, but the potential
for persistent or delayed symptoms has received in-
creasing attention in recent years. However, few for-
mal studies have been published, and these studies
have reported a range of symptoms and frequencies
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(2-8). A recent review summarizing this literature
showed a substantial proportion of persons experi-
enced some kind of postacute symptoms; the propor-
tion decreased over time after infection (9), and 24%
reported notable fatigue (4).

The Study

We report on postinfectious symptoms in 247 pre-
dominantly pediatric patients from Vietnam 3
months after an acute febrile illness; 200 of them had
dengue (Appendix, https://wwwnc.cdc.gov/EID/
article/29/1/22-0838-Appl.pdf). After acute dengue,
we observed a broad spectrum of postviral symptoms
ranging from fatigue, joint pain, and muscle pain to
vision problems and hair loss (Table). We report ~8%
patients experienced fatigue, consistent with a study
in Singapore reporting 9% (3), but lower than the 24%
in another Singapore study (2) and the 28% reported
from Cuba (4). The Cuba study also reported head-
aches in 15% of patients compared with our estimate
of 4%, whereas a recent study of 79 dengue-infected
persons in Mexico indicated that 38% reported head-
aches in the second week after onset of fever, which
dropped to 8% at 6-8 months (10). Our estimate of
47% of persons experiencing >1 symptom is higher
than the 8.5% observed in Peru (8) but lower than the
65% experiencing >1 persistent symptom observed in
Brazil (6). In general, the sample sizes were small in
all studies, and the study methods or timeframes after
infection differed.

Symptoms have previously been associated with
older age, but in our study the only symptom ob-
served to be more likely in adults than children was
joint pain (Appendix Table 2). Other studies have
noted a higher frequency of symptoms in female than
male patients (2,5,6,8). We noted this difference for
alopecia and joint pain only; few men (3%) experi-
enced either of these symptoms compared with ~30%
of women (Appendix Table 3). As for most other
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Table. Number and percentage estimates of persons experiencing postacute symptoms after dengue or other febrile iliness during the

3-month follow-up period, Vietnam

Other febrile iliness, n = 47

Dengue, n = 200

Symptom No. % (95% ClI) No. % (95% ClI)
Alopecia 2 4.3 (0.5-14.5) 25 12.5(8.3-17.9)
Tiredness 4 8.5 (2.4-20.4) 17 8.5 (5.0-13.3)
Resumed daily activities 47 100 (92.5-100) 200 100 (98.2-100)
Headaches 3 6.4 (1.3-17.5) 6 3.0 (1.1-6.4)
Muscle pain 0 0 (0.0-7.6) 3 1.5(0.34.3)
Joint pain 2 4.3 (0.5-14.5) 3 1.5(0.34.2)
Loss of appetite 2 4.3 (0.5-14.5) 3 1.5(0.3-4.3)
Blurred vision 9 19.1 (9.2-33.3) 22 11.1 (7.0-16.2)
Rash 3 6.4 (1.3-17.5) 21 10.5 (6.6-15.6)
Sleep problem 2 4.3 (0.5-14.5) 9 4.5 (2.1-8.4)
Concentration problem 6 12.3 (4.8-25.7) 19 9.5 (5.8-14.4)
Little interest 1 2.1(0.1-11.3) 1 0.5 (0.0-2.8)
Depressed 0 0 (0.0-7.6) 0 0 (0.0-1.8)
Other problems, including alopecia 3 6.4 (1.3-17.5) 32 16.0 (11.2-21.8)
Any symptom 22 47 (32.0-62.0) 92 46 (39.0-53.0)
Other acute illness 14 29.8 (17.3-44.9) 33 16.5 (11.6-22.4)

studies assessing the relationship between postinfec-
tious symptoms and disease severity (2,5), we did not
observe any relationship between symptoms after
infection and disease severity during acute infection
(Appendix Table 4). The numbers were small, but our
study indicated worse symptoms (loss of appetite,
blurred vision, and concentration problems) might
be more likely after DENV-3 infection than infection
with other serotypes (Appendix Table 4). This sug-
gestion remained after controlling for disease severity
and primary or secondary infection. Whether post-
acute symptoms vary by serotype is a possible line of
future study.

The alopecia we report in our study (25/200
[13%] in dengue vs. 2/47 [4%] in other febrile illness
[OFI]) has been observed previously, at a much lower
rate in 1 study in Brazil (7) and at a similar rate in a
recent study from Mexico (10). Alopecia after dengue
has been noted in 1 case report (11). We identified alo-
pecia in our study only in the category of other symp-
toms, and it was reported by patients without specific
prompting, so this result is striking. Vision problems
associated with dengue have previously been report-
ed but mainly during the acute phase or soon after-
wards (12,13). In our study, we saw that these symp-
toms can persist for several months or start much
later after infection (Appendix Table 6), which was
also seen in the recent study in Mexico (10). We found
no association between specific symptoms during
acute infection and afterwards (Appendix Table 5).

For many of the symptoms we report, occurrence
rates were similar in the dengue and OFI groups
(Table). Although the OFI group was relatively small
and we do not have specific diagnoses for these per-
sons, the data suggest that the late effects of dengue
are not dissimilar to those experienced after other

acute febrile illnesses. Our enrollment criteria and the
fact that most patients recovered without additional
therapy suggest a likely viral etiology; the pathogens
causing disease in the control groups are likely to be
quite variable between geographic locations, possibly
explaining our lower rate of postacute consequences
in the dengue group compared with the OFI groups
in other studies (3,8).

Another potentially interesting observation was
the lower rate of other illnesses experienced after the
initial acute episode in the dengue group compared
with the control group (33/200 [16.5%] vs. 14/47
[30%]) (Table). This lower rate might suggest some
nonspecific immune modulation after dengue that
is protective, or the rate in the other group could be
higher than usual because of an effect of the other fe-
brile illnesses.

Conclusions

Understanding the burden of postacute symptoms is
key to calculating the overall disease burden of den-
gue (14). A recent review estimated that the economic
cost of persistent symptoms after dengue in Mexico
alone was US $22.6 million (2012 prices) (9). In those
estimates, the authors assumed symptoms were only
experienced in adults because they saw an increase
in the proportion of persons experiencing symptoms
with age. We clearly show that children also experi-
ence postacute symptoms. In countries such as Viet-
nam, where much of the acute disease occurs in chil-
dren, including postacute consequences in this group
might change burden estimates considerably. In the
Global Burden of Disease 2013 Study, 44% of the es-
timated total number of disability-adjusted life-years
(DALYs) lost because of dengue was attributed to
persistent symptoms (15). In recent Global Burden of
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Disease estimates, 8.5% of cases are assumed to expe-
rience acute consequences and are given a disability
weight for chronic fatigue lasting for 6 months. In the
context of our results, 8.5% might be a fairly realistic
estimate; however, 100% of our patients had returned
to work or normal daily life by 3 months postinfec-
tion. How accurately the infectious disease-postacute
consequences disability weight currently being used
represents the severity of postacute consequences
is uncertain. We also observed that most symptoms
lasted <1 month, suggesting 6 months is an overes-
timate of the duration of postacute consequences for
this setting. This observation highlights the need for
further research in this area because such burden cal-
culations can influence public health priority-setting
and funding decisions.

In summary, we have provided estimates of the
proportion of dengue infections, mainly in children,
that result in longer-term symptoms in a population
in Vietnam. In addition to previously observed tired-
ness and joint pain, we have provided evidence for
2 longer-term symptoms, hair loss and vision prob-
lems. Further work in other settings should assess
whether these symptoms are seen elsewhere. We also
provide evidence that children experience long-term
symptoms after dengue. This work is informative to
the estimates of the burden of dengue and suggests
additional information about the likely recovery path
that could be given to patients when discharged after
acute dengue.
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