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Chikungunya Infection

Khachornsakdi Silpapojakul MD

Prince of Songkla University

Hat yai, Thailand

What ???

Chikungunya ( Makonde = 

ñthat which bends upò)

One of  ñviral arthritidesò which include 
Oô nyong nyong fever in Africa                          

( Acholi = joint breaker),                                          

Ross River fever in Australia,         

Sindbis fever in the Western Pacific and          

Mayaro fever in South America.

Tesh RB. Arthritides caused by mosquito-borne viruses. Ann Rev Med 1982;32:31-40

Chikungunya ( Mekonde) = ñthat which bends upò)
WHO ROSEA:GUIDELINES FOR PREVENTION & CONTROLOF CHIKUNGUNYA FEVER November 2008

Chikungunya Virus

Chikungunya  & Thailand
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Chikungunya Outbreak: Bangkok 1962

In 1962, an estimated 40,000 patients sought medical 

attention in the urban complex of 2 million inhabitants. 

This intensive transmission in mosquitoes was 

accomplished by large population of Ae. aegypti

breeding in water storage jars ubiquitous in Thai homes 

as a consequenceof the lack of piped water distribution 

system.

Halstead SB, Nimmannitya S, Margiotta MR. Dengue andchikungunya 

virus infection in man in Thailand, 1962-1964,II: Observations on disease 

in outpatients. Am J Trop Med Hyg 1969;18:972-83.

Chikungunya: Disappeared??

- Burke  DS  et  al  :  Disappearance  of  
Chikungunya virus  from  Bangkok .  (Trans  R  
Soc  Trop Med  Hyg  1985;79:419)

Aug 19,1984

- A  50  yr  old, Dean  of  a   medical  school

- Fever  with  rash,  1  wk

- 2  days  later,  some  petechiae  appeared

- Cough,  myalgia  esp.  at  the  back

- PE  febrile,  generalized  rash  with  some  
petechiae

- Hct  43 % ;  WBC  14,067  P  65 %   L 23 % ,  
M10 %

- Platelet  count  =  210,000    

Aug  19,1984 Aug 27,1984

Dengue  2 1:160 1:160

Dengue  4 1:320 1:320

Chikungunya 1:5120 1:5120

ACUTE   PUO,  SONGKLA

Hospital :  Hat-Yai & Rattapum Hospitals

Year       : Oct.  1991  - Jan. 1993

No. of  patients     = 335

Adults = 182

Children    = 153

ACUTE   PUO,  SONGKLA

Adults Children Total

1. Scrub  typhus           21 20 41(12.2%)

2. Leptospirosis 19 6 25(7.5%)

3. Dengue infection       8 17 25(7.5%)

4. Murine typhus 12 7 19(5.7%)

5. Chikungunya 2 7 9(2.7%)

6. J.E.V. 1 4 5(1.5%)

Total  known 124(37.0%)   
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July 1991 KhonKaen (96 cases)  

July1995 NakomSiThammaraj(576 cases)

August 1995  Nong Khai (331 cases)

Southeast Asian J Trop Med Publ Health 1997;28:359-364

Why is it  important now ??

Lancet Infect Dis 2007;7:319ï27 Where ???

When ???

266000

1,400,000

Chikungunya outbreaks, India
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Chikungunya suspects, India

Chikungunya: High attack rate, 

Highly symptomatic, Low mortality

Kenya (Lamu) outbreak (July 2004) = 75% of 

the population.

Comoros Island (2005)= 63% 

Mayotte (2005) = 26%

Reunion Island (2005) = 266,000/77500 (46,000 

new cases in week 6) with 254 deaths(~1 in 
1000 clinical cases).

Lancet Infect Dis 2007;7:319ï27

Rezza et al. Infection with chikungunya virus in Italy: an 

outbreak in a temperate region. Lancet 2007; 370: 1840ï46.

www.thelancet.com Vol 370 December 1, 2007

N Engl J Med 2007;356;768-771

EID 2007;13:147-149
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A ProMED-mail post <http://www.promedmail.org> 

Date: 5 Sep 2008

Source: Singapore Ministry of Health [edited]

<http://www.moh.gov.sg/mohcorp/pressreleases.aspx?id=19846>

---Since January 2008, Singapore has been experiencing 

outbreaks of both imported and local cases of Chikungunya 

fever. There have been an additional 28 cases (including 16 

imported) since the last update. As of 4 Sep 2008, a total of 

178 cases have been notified this year. Of these, 86 were 

imported cases with history of travel to Johor (69 cases) and 

other states of Malaysia (8 cases), Indonesia (4 cases), Sri 

Lanka (2 cases), India (2 cases) and the Maldives (one case). 
The rest were locally acquired infections

82 ⅍−,,  Median age = 54 ∙(range=8-81), < 15 yr old= 2

2008-2009 Chikungunya Outbreak, 
Southern Thailand

Jan.1- Nov.10,  2009 
= 44077 cases

⌡⅔Ω≤┤             9748      ≡┤≠

−≡┤∑┴⌂┤⌡             7932      ≡┤≠

∙ ∂∂┤−┼             4513      ≡┤≠

≠┘≤┤             2827      ≡┤≠

∂≡├⅔                    1831      ≡┤≠

∟├∏≤╒⅔             3430      ≡┤≠

⌡∂╓≤                     301       ≡┤≠

≡⌂≈∏├╟⅔─≈⇔       44077    ≡┤≠

http://www.promedmail.org/
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Source: http://www.chikungunya.org/Nov 18,2009

Source: http://www.chikungunya.org/Nov 18,2009

Chikungunya, Thailand, Aug 2008-May 2009

N=12,115
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Chikungunya, Thailand, Aug 2008-May 2009

N=12,115
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Chikungunya Outbreak, Hatyai Songkla,                  

March 2009 July 2009

No. of cases

Month

Total number of cases = 1732

 F:M = 1.4:1

In-town = 372,  Out of town= 1021

Chikungunya fever, Hat yai, Songkla:   

Case distribution by age

Number

Age

Chikungunya , PSU

No. of OPD cases = 1365

No. of admissions = 40 (2.9%)

No. of  deaths = 1

HIV = 24

Chikungunya infection in HIV 

patients, PSU Hospital

Already proved cases = 11

( + culture plus 4 x rise of HI Ab =1.

+ IgM IFA antibody = 5,

+ IgM Ab plus 4 x rise of HI Ab =1

4 x rise of HI Ab = 4)

Probable = 13 ( Lab. pending )

Chikungunya: When??

Incubation period =  2-3 d(range = 1-12 d)
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Medicine 2007;86:123ï137

The mean interval between return and 
first symptoms was 2.4 days (range, 0ï7 d).

Chikungunya manifestations 

varies with age:

Adults

Children 

Infants & Neonates

Chikungunya manifestations in adults PSU Chikungunya : Onset

Median Day of symptoms at first 
OPD visit = Day 3 (range=1-14)

percent

96.3

89.3

81.8

71.4

57.9

13

13

9

0 20 40 60 80 100 120

fever

joint pain

headache

rash

joint swelling

vomiting

cough

diarrhea

percent

PSU Chikungunya Cases: Symptoms & Signs

N=49

Diarrhea= 9%

Cough = 13%

Vomitting = 13%

Joint swelling = 57.9%

Rash = 71.4%

Headache 81.8%

Arthralgia 89.3%

Fever 96.3%

Lancet Infect Dis 2007;7:319ï27
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PSU Chikungunya Cases: Initial presentations

Fever with joint pain and skin rash =51.8%

Fever with joint pain but without rash =37%

Thus, 88.8% of patients presented 

with fever and arthralgia

PSU Chikungunya Arthritis Severity

At the height of pain, 20.4% of patients 

could not walk without assistance or had 

to use the wheelchair .

36.7% could not tightly grip their hands.

PSU Chikungunya: Joint pain

89% of patients presented with joints pain.

Pain developed in another 7.4% at follow up.

(Eventually, 96.4% of patients had arthralgia.)

Median onset of  pain = 2 days (range= 1-14)

82.1% of pain occurred one day before or on 

the first day of fever.

Tenosynovitis

Source: Pisittawoot Ayood  MD. ,FETP.
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PSU Chikungunya: Skin Rash

71.4% of patients had skin rash 

when presented at the OPD.

Another 14.3% developed rash upon 

follow up.

Rash usually appeared one day after the 
fever.(Median = 1day, Range = Day-1 to Day 6)

One third of the patients complained of severe 

itch associated with the rash.

Itching usually occurred at the beginning of 

or, in one case, preceding the onset of rash.
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Blanching

Conjunctivitis in a 31-year-old woman with a severe 

viremic chikungunya infection. Parola P et al. Novel 

Chikungunya virus variant in travelers returning from Indian Ocean 
islands. Emerg Infect Dis 2006;12:1493-9. 

Dyshydrosis

Dyshydrosis

Dyshydrosis
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Erythema nodosum

Clinical course of  chikungunya infection

PSU Chikungunya:  Duration of rash & fever

Fever: Median = 3 ( Range = 1-7 d.)

Skin Rash = 3 ( Range = 1-7 ) 

Desquamation

Hyperpigmentation
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Chikungunya Epidemics   in  History

Carey DE ; Chikungunya and Dengue: A Case of Mistaken Identity? J 

His Med Allied Sci 1971;26:  243-262

Why chikungunya 

infection manifests 

principally with 
arthralgia and rash ???

PLoS Pathogens 2008;4(2):e29

www.plospathogens.org 

In mice with a mild infection, 

chikungunya virus (CHIKV) primarily 

targets muscle, joint, and skin. 

In case of severe infections,CHIKV 
also disseminates to the CNS.

Skin                         Muscle               Joint capsule

CHIKV Immunolabeling in Human 

Tissue Samples.
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Both joint and muscle connective 

tissues contain a high amount of 

nociceptive nerve-endings that may 

account for the muscle and joint 

pain characterizing chikungunya 
infection.

Fibroblasts were immunostained for CHIKV in deep 

dermis (E) and in joint capsule (F). Nuclei appear in 
blue, Chikungunya virus in red.

Transmission electron microcopy view of viral 

particles (arrow) within the cytoplasm of a 
fibroblast cell .

Fibroblasts of connective 

tissues are prominent cell 
targets for chikungunya 

viruses (CHIKV).

Chikungunya Infection 

Complications:

Articular

The joint involvement in 

chikungunya infection has two 

phases: 

1. Initial severe eruptive arthritis.

2. Followed later by disabling, 

protracted peripheral rheumatism 

(Chikungunya Rheumatism) that can 

last for several months.

Simon F, et al. Chikungunya infection: an emerging rheumatism  among 

travelers returned from Indian Ocean islands. Report of 47 cases. Medicine 

(Baltimore)2007; 86(3): 123-37.
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Duration of Arthralgia/arthritis

4 months: ~33% 

20 months,15%

3ï5 years, 10%

Brighton SW,et al. S Afr Med J 1983; 63:313ï15.

Fourie ED, Morrison JG. S Afr Med J 1979; 56: 130ï02.

Kennedy AC, et al.. J Rheumatol 1980; 7: 231ï36.

Acute Chikungunya Arthritis: Rx

No specific treatment for chikungunya.

Symptomatic or supportive treatment 

comprises rest and use of paracetamol.

Aspirin is not recommended  because of the 

risk of bleeding in small number of patients 

and the risk of developing Reyeôs syndrome in 

children less than 12 years old.

Acute Chikungunya Arthritis: 

Chloroquine Rx ???

Among 27 patients treated by chloroquine, 61% 

declared that they still suffered from arthalgia

compared with 23%  of 27 patients who received 

placebo. (p � 0.01).

Acute Chikungunya Arthritis: 

Corticosteroid Rx ???

During the acute stage of the 

disease, steroids are not usually 

indicated because of the adverse 

effect. WHO Guidelines on Clinical Management of 

Chikungunya Fever
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Non-steroidal antiinflammatory agent 

(NSAID) may be used after excluding 

more serious conditions such  as:

Dengue infection

Renal Failure

Leptospirosis

Chikungunya manifestations in children

Chikungunya manifestations 

varies with age:

Adults

Children 

Infants & Neonates

Clinical 
features

Adult1,2 Children3 Infant4 Neonate5,6

Fever (%) ~100 ~100 ~100 80-100

Rash (%) 40-50 50 50-80?

Bleb

80-90

Arthalgia/arthritis 

(%)
~100

Mod/severe

50

mild

NA -Pain (100)

-Peripheral 
edema (80)

Chronic/relapsing 

joint pain (%)
30 uncommon NA NA

1.CID 2007;44:1401-72.                       2.Lancet 2007; 370: 1840ï46 

3.Indian J Pediatr 2009; 76:185-189      4.Indian J Pediatr 2009;76:151-15    

5.Pediatr Infect Dis J 2007; 26: 811-15   6.PLoS Medicine 2008;5:413-23 

Chikungunya maifestations

Differential Diagnosis of 
Chikungunya Infections

Bull  WHO 1966; 35:42-43

98 of dengue vs. 29 of chikungunya
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1. In chikungunya, no shock or severe 

haemorrhage manifested as melena or 
haematemesis occurred.

2. 70% of chikungunya patients came to 

hospital as early as the first day of 

illness because of high fever.

3. Convulsion associated with high fever 

was observed three times as 

frequently in chikungunya as in 
dengue.

4. The duration of fever in chikungunya 

was much shorter than in dengue; 50% 

of chikungunya patients had fever for 

only two days.

5. In chikungunya, the petechiae were 

usually tiny and scanty. Complete 

subcutaneous or intracutaneous 

haemorrhage (purpuric spots) was not 
observed in chikungunya.

Chikungunya vs Dengue  in PSU

Children age< 16 yrs, Fever< 4 days with arthalgia or myalgia

Clinical 
features

CHIK

(30)

Dengue

(8)

P

Age, years + SD 7.5 (4.6) 7.6 (3.1) 0.96

Male 18 (60.0) 3 (37.5) 0.43

BT, oC 38.6 (1.0) 38.6 (1.4) 0.91

Myalgia 18 (60.0) 7 (87.5) 0.31

Joint pain 21 (70.0) 3 (37.5) 0.04

Skin lesion 27 (90.0) 3 (37.5) 0.01
Kamolwish Laoprasopwattana MD

Dengue vs Chikungunya: skin 

DengueChikungunya

During fever  (D 1-4) Convalescent rash (D 3-7)

Chikungunya vs Dengue in PSU
Children age<16 yrs, Fever<4 days with arthalgia or myalgia

Clinical features CHIK

(30)

Dengue

(8)

P

Hepatomegaly 0 3 (37.5) <0.01

Bleeding disorder 0 3 (37.5) <0.01

Hct, %, (SD) 36.0 (6.2) 40.5 (3.0) <0.01

WBC, cells/mm3, 
(SD)

8,001 
(4,992)

3,467 
(1,231)

<0.01

Platelet , 
cells/mm3, (SD)

262,600 
(73,192)

105,875 
(57,558)

<0.01

Kamolwish Laoprasopwattana MD

Chikungunya manifestations in Neonates
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Chikungunya and Pregnancy

PLoS Med 5(3): e60. doi:10.1371/journal.pmed.0050060

7504 pregnant women

739 had symptomatic chikungunya

678 (81.9%)= had chikungunya >1 week before  labor

2.1% abortions ( 0.4% due to chikungunya)

5.3% had chikungunya on Day +/_ 2 of labor

2.6% neonates get infected, half is severe

19 infected neonates were asymptomatic at 

birth.

4 d later (range 3ï7 d).

Developed symptoms (fever, poor feeding, 

and pain) distal joint edema (78.9%), 

petechiae (47.3%), or skin rash  (89.4%) and 

thrombocytopenia (89.4%)

10 (52.6%) = severe (9=encephalopathy,6=shock)

Chikungunya manifestations in infants
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Kamolwish Laoprasopwattana MD

13 infants  (Mean age =3.4 months, Range=1-5.7 mo.)

Blistering began after an average of 2 days after 

onset of fever and affected 21.5% (10% to 35%) of 

the total body surface area.

Six patients (46%) were admitted to an ICU.

Intraepidermal cleavage

Mean serum viral load = 1.94Ĭ109 (range, 

1.05Ĭ107 to 1.09Ĭ1010).

Mean blister fluid viral load( positive in five 

out of seven cases) =7.38Ĭ108 (range, 

1.46Ĭ108 to 2.22Ĭ109).
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Why chikungunya 

infection is so severe in 
neonate ???

PLoS Pathogens 2008;4(2):e29

www.plospathogens.org 

Type-I IFN responses vs. 

Chikungunya infection:

IFN-Ŭ/ɓR knockout (IFN-Ŭ-/ɓ-R ) mice

= normal mice

=mice with  partial defect in type-I interferon pathway

= complete defect in type-I interferon pathway

= normal mice

=mice with  partial defect in type-I interferon pathway

= complete defect in type-I interferon pathway
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In mice with a mild infection, 

chikungunya virus (CHIKV) primarily 

targets muscle, joint, and skin. 

In case of severe infections,CHIKV 
also disseminates to the CNS.

Chikungunya infection and the CNS

Leptomeningeal cells were strongly stained for 

CHIKV (red),whereas the brain parenchyma did not 
show significant labelling. Choroid plexuses cells, were strongly stained 

for CHIKV (Red).

CHIKV Maternal-Fetal Infection:

Why at +/- 2 days???

CHIKV Maternal-Fetal Infection

Viral load in maternal serum was elevated. In 

contrast, placenta viral titers were at least 

2orders of magnitude lower and fetuses were 

uninfected. No CHIKV immunolabeling could 
be observed in these placentas.
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= Placenta cell line                                            

= Fibroblast cell line

Journal of Infectious Diseases 2009; 200:516ï23

Prophylaxis studies with CHIKVIg in 
normal mouse neonates.

ñTreatment of mouse neonates 

after hour 48 after infection had 

no significant effect on mortality 
or mean survival time.ò
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Vaccine trial 
Edelman R et al.  Phase II safety and 

immunogenicity study of live chikungunya virus 

vaccine TSI-GSD-218. Am J Trop Med Hyg 2000;62: 

681ï85.

Chikungunya & Breast Milk

CHIKV RNA was not detected in 28 maternal 

milk samples, including eight that were 

collected during viremia (RT-PCR positive 
plasma).

Chikungunya infection is not always 

a benign disease.

Chikungunya Mortality

The overall mortality rate associated with 

chikungunya virus infection was 0.3/1,000 

persons.

Who are going to die???
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A study of 33 ICU cases. 

Median age = 62 yr.(range:23ï86)

DM =12/33, Alcoholism= 3/33, COPD 

=6/33 IHD =8/33

14 had  encephalopathy. 

one case each of myocarditis, 

hepatitis and Guillain BarreË

syndrome.

Ýú­Ü§èã : ËóãâùëæõâÅú¬ îóãù92  Ü£ ÿÜ»ÚāÖ®ñîõìâ¬óâ îãú¬
ÚäóÙõèóë

CC: Ì÷âæÈ 1 èòÚÂ¬îÚâóäß.

PI: 5 days PTA âöăÃ­ÖćČóą ä¬èâÂòÛÜèÕÃ­îìæóãÃ­î ÿäõćâ
ÉóÂÃ­îÿØ­óĀæñÃ­îÿÃ¬óâöÛèâĀÖ¬ăâ¬ĀÕÈăâ¬ä­îÚ ÿÕõÚăâ¬ăÕ­ 
ÿßäóñÜèÕâóÂ --> ăÕ­ diclofenac 1 amp  then 
piroxicam 1*1 + paracet prn  îóÂóäÕöÃ÷ĈÚÿæĆÂÚ­îã

2 days PTA âöîóÂóäÜ¹ëëóèñăâ¬îîÂ ÿÚøćîÈÉóÂÃóÕãó 
BPH 1 èòÚ äú­ëÖõÕö ÅùãÂòÛÎóÖăÕ­ÜÂÖõ ÛîÂè¬óĂì­ßóăÜ 
äß. --> full bladder --> ăÜäß.ÚäóÙõèóëretain foley 
cath --> ìæòÈÉóÂëèÚ Ýú­Ü§èãìæòÛăÜ ìæòÈÉóÂÚòĈÚìæòÛ
ÖæîÕ ÿäöãÂăâ¬Å¬îãÖîÛëÚîÈ âöăÃ­ âöÂäñÖùÂĀÃÚÃó 2 
Ã­óÈ ÿèæó ØöćÂäñÖù­ÚÕ­èã pain ăâ¬ËòÂ ÿÂäĆÈ Ì÷ââóÂÉ÷È 
refer âóäß.âî.

Physical Examination :

V/S  : BT 39.2 c, BP 120/60 mmHg, PR 104/min 

RR 20/min

HEENT : not pale,no jaundice LN:not enlarged

Lungs : clear

Heart : regular rhythm, normal S1S2, no 

murmur

Abdomen : soft, no hepatosplenomegaly

Ext. : no edema, no skin rash,no swelling of 

joint
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Neuro exam :
E1VtM4

Eyes: midposition 
Pupil --> pinpoint pupil, not reactive  to light

Motor power :
ÿèæóÂäñÖù­ÚÕ­èãpain Éñâö myoclonic jerking

       ÃîÈĀÃÚĀæñÃó 2 Ã­óÈ ìæòÈÉóÂÚòĈÚìãùÕÿîÈ ×­óăâ¬ÂäñÖù­ÚÂĆăâ¬âö
DTR 1+ all

Clonus -ve

BBK - plantar response, both sides

Doll eyes : negative

Caloric test : negative

Stiffneck +ve

CBC: Hct 40.7% , WBC 6,460 PMN 84 %   

Lymp 5% Mono   9 % Atypl  2% ,
Platelet count   155,000

LFT: Bilirubin   0.26 
Ď *SGOT   76 U/L ,SGPT   45 U/L

 Ď *ALP    111 U/L

EMERGENCY" CT Brain: No intracranial 

hemorrhage, recent infarct, No 
enhancing space-taking lesion or 

abnormal leptomeningeal enhancement.

MRI Brain:A small hyperdense lesion at right-
sided medulla, in one cut on thin-slice axial 

T2W, is seen.

Difuse brain atrophy with multiple tiny 

hypointense  foci in SET1W, hyperintense in 

SET2W and FLAIR at periventricular white 
matter could be due to small vessel disease. 

Dilated Virchow Robin spaces at basal 
ganglias are noted.
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Am J Neuroradiol 2008; 29:1636 ï37

CSF opening preeure = 14 cm

CSF: WBC = 47 cell/cu.mm. all= mononuclear cell

CSF Glucose =  131 mg%           

CSF Protein   =  284 mg% 

CSF Culture   =  Negative

CSF JE IgM     <10 units 

CSF Dengue IgM  <10 Units   

CSF  PCR for HSV1,HSV2,EBV,CMV,VZ = Negative                         

CSF IgM for Chikungunya = positive

20 ÿâ.ã.52          3 
ß.Å.52

Serum Chickungunya Ab Titer    < 1: 20           1: 2560 

Dx: How ???


