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Chikungunya Virus (CHIKV)

•Family Togaviridae / genus Alphavirus; mosquito-borne (Aedes spp.) 

•Single-stranded (+) sense RNA virus 

• “Chikungunya” (Makonde language): “Disease that bend up the joints” 

•Chikungunya fever: febrile illness, arthralgia, rash, rarely causes hemorrhagic complications 

•Enzootic in tropical and subtropical regions of Africa 

•First outbreak described 1952 in Tanzania 

•No vaccine available
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Alphavirus Genome Organization

• Non-segmented, single-stranded, (+)-sense RNA genomes of 11-12kB length 

• Capped and polyadenylated 

• Structured untranslated regions (UTRs) 

• AV genomes appear to host cells as mRNA for immediate translation upon entry into the cytoplasm

Vi
ra

lz
on

e 
/ E

xP
AS

y

3

ht
tp

s:
//v

ira
lzo

ne
.e

xp
as

y.o
rg

/



CHIKV Epidemic Spread
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often associated with temporary outbreak events [9], leading to temporally increased infection risks in
contrast to arbovirus infections such as dengue fever, with continuously increasing case numbers [7,8].
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Figure 1. Countries or regions with chikungunya virus (CHIKV) endemicity and/or outbreaks 

mentioned in this review in the order of appearance (black dots and numerals 1–11). 1. Réunion; 2. 

Malay Archipelago; 3. Makonde/Tanzania; 4. Thailand; 5. Vietnam; 6. Southern Sudan; 7. Belize; 8. 

Curaçao; 9. Saint Martin; 10. Puerto Rico; 11. Jamaica. Arrows with year dates indicate global spread 

of CHIKV as described by Young, 2018 [7]. Map colorings show infestations of countries and areas 

with relevant arthropod vectors according to Rezza and Weaver, 2019 [8]. Information on CHIKV 

lineages were adapted from Weaver and Lecuit, 2015 [4]. Map template source: Petr Dlouhý, 

Wikimedia Commons. 

Accordingly, apart from the impact on local populations as well as on travelers, CHIKV also 

poses a threat to soldiers or peace-keeping forces who are deployed in areas of endemicity and 

exposed due to their professional outdoor activity. Up-to-date maps of areas of autochthonous 

CHIKV transmission can be monitored at the Centers of Disease Control and Prevention [9]. 

Chikungunya fever disease is associated with elevated body temperature, rash, and severe, often 

long-lasting polyarthralgia [10,11] with considerable impact on soldiers’ health and ability to fulfil 

their duty on deployment. Persistent synovitis as described for a US soldier deployed to Central 

America may occur [12]. In line with the symptoms, the term “chikungunya” is derived from the term 

“kungunyala” of the Makonde language, meaning “to become contorted” [1,13]. The early symptoms 

of chikungunya fever are clinically indistinguishable from other febrile tropical virus infections such 

as dengue fever [11]. This circumstance makes differential diagnosis rather challenging, since on-site 

surveillance in the field on deployment requires sophisticated mobile diagnostic equipment or high-

level host nation support. 

Certainly, CHIKV is not the only viral agent with potentially harmful effects on the health of 

deployed soldiers. Basically, deployed soldiers are exposed to the same infection risks as civilian 

travelers or deployed civilian health care workers, with transmission routes ranging from smear 

infections, like in the case of viral gastroenteritis, to viral infections transmitted by stings, bites, or 

droplets from arthropods or other animals or human-to-human infections including sexually 

transmitted viral diseases [14,15]. Only a few viral infection risks associated with traveling or 

deployments are vaccine preventable, such as the arthropod-borne yellow fever and Japan B 

encephalitis, tick-borne encephalitis, as well as rabies or hepatitis A and B infections [16].  

This narrative minireview concentrates on and summarizes experiences of international military 

medical services with the epidemiology of chikungunya infections in deployed personnel and 

Figure 1. Countries or regions with chikungunya virus (CHIKV) endemicity and/or outbreaks mentioned
in this review in the order of appearance (black dots and numerals 1–11). 1. Réunion; 2. Malay
Archipelago; 3. Makonde/Tanzania; 4. Thailand; 5. Vietnam; 6. Southern Sudan; 7. Belize; 8. Curaçao;
9. Saint Martin; 10. Puerto Rico; 11. Jamaica. Arrows with year dates indicate global spread of CHIKV
as described by Young, 2018 [7]. Map colorings show infestations of countries and areas with relevant
arthropod vectors according to Rezza and Weaver, 2019 [8]. Information on CHIKV lineages were
adapted from Weaver and Lecuit, 2015 [4]. Map template source: Petr Dlouh˛, Wikimedia Commons.

Accordingly, apart from the impact on local populations as well as on travelers, CHIKV also poses
a threat to soldiers or peace-keeping forces who are deployed in areas of endemicity and exposed due
to their professional outdoor activity. Up-to-date maps of areas of autochthonous CHIKV transmission
can be monitored at the Centers of Disease Control and Prevention [9]. Chikungunya fever disease is
associated with elevated body temperature, rash, and severe, often long-lasting polyarthralgia [10,11]
with considerable impact on soldiers’ health and ability to fulfil their duty on deployment. Persistent
synovitis as described for a US soldier deployed to Central America may occur [12]. In line with
the symptoms, the term “chikungunya” is derived from the term “kungunyala” of the Makonde
language, meaning “to become contorted” [1,13]. The early symptoms of chikungunya fever are
clinically indistinguishable from other febrile tropical virus infections such as dengue fever [11]. This
circumstance makes di↵erential diagnosis rather challenging, since on-site surveillance in the field on
deployment requires sophisticated mobile diagnostic equipment or high-level host nation support.

Certainly, CHIKV is not the only viral agent with potentially harmful e↵ects on the health of
deployed soldiers. Basically, deployed soldiers are exposed to the same infection risks as civilian
travelers or deployed civilian health care workers, with transmission routes ranging from smear
infections, like in the case of viral gastroenteritis, to viral infections transmitted by stings, bites, or
droplets from arthropods or other animals or human-to-human infections including sexually transmitted
viral diseases [14,15]. Only a few viral infection risks associated with traveling or deployments are
vaccine preventable, such as the arthropod-borne yellow fever and Japan B encephalitis, tick-borne
encephalitis, as well as rabies or hepatitis A and B infections [16].

This narrative minireview concentrates on and summarizes experiences of international military
medical services with the epidemiology of chikungunya infections in deployed personnel and preventive
approaches for the deployment situation. The literature review was based upon PubMed/Medline



Updated CHIKV Phylogeny

• 590 CHIKV genomes 

• iq-tree / SH-aLRT
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CHIKV Molecular Epidemiology
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CHIKV Molecular Epidemiology
https://nextstrain.org/community/ViennaRNA/CHIKV

• 715 full CHIKV genomes 

• nextstrain / time tree

https://nextstrain.org/community/ViennaRNA/CHIKV
https://nextstrain.org/community/ViennaRNA/CHIKV
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CHIKV Molecular Epidemiology

https://nextstrain.org/community/ViennaRNA/CHIKV

Can we infer lineage-specific RNA structures?

Many viruses have evolutionary conserved RNAs

https://nextstrain.org/community/ViennaRNA/CHIKV
https://nextstrain.org/community/ViennaRNA/CHIKV
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Functional RNAs in Viruses

• Exoribonuclease-resistant RNAs in Flaviviruses
Examples:
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Functional RNAs are often evolutionarily conserved, typically at the secondary structure level
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Functional RNAs in Viruses

• Exoribonuclease-resistant RNAs in flaviviruses 

• Cis-acting RNAs in SARS-CoV-2 (and other betacoronaviruses)

Examples:

Functional RNAs are often evolutionarily conserved, typically at the secondary structure level
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Functional RNAs in Viruses

Examples:

Functional RNAs are often evolutionarily conserved, typically at the secondary structure level
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We can find them by thermodynamic modelling and consensus structure prediction

• Exoribonuclease-resistant RNAs in flaviviruses 

• Cis-acting RNAs in SARS-CoV-2 (and other betacoronaviruses)



CHIKV 3’UTR

12

WA

ECSA-IOL

ECSA-MASA

AUL-Am

AUL-As

AUL-Cbn

• 110 full length CHIKV 3’UTRs 

• Variable length (510nt — 930nt) 

• Structural RNA alignments + Covariance models 

• Thermodynamic modelling based on ViennaRNA Package



CHIKV 3’UTR: Conserved RNA Structures
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CHIKV 3’UTR: Conserved RNA Structures
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CHIKV 3’UTR: Conserved RNA Structures
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CHIKV 3’UTR: Conserved RNA Structures
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CHIKV 3’UTR: Conserved RNA Elements

Unstructured repeat (UR)

5v

1

A

C
U

2

U

A

3

U

4

A

5

G

6

A

7

U

8

C

9

U

A

10

A

11

A

12

G

13

G

14

G

15

C

16

C

U

17

A
G

18

U

19

U

C

A

20

U
G

A

21

U

C

22

A
23

A
24

C
25

C
26

C
27

C
28

U
29

G
30

A
31

A
32

U
33

A
34

A
G

35

U
36

A
37

A
38

C
39

A
40

A
41

A
42

A

43

C

U

44

A

45

C

U

46

G

A

47

A

48

A

49

A

50

A

51

C
U

52

C

53

A

54

C

A

55

C

U

56

A

57

A

58

A

59

A

60

A

61

C

U

62

U

C

63

A

64

C

U

65

A

66

A

67

A

68

A

69

A

U

70

C

71

G

A

72

A

G

73

A

74

A

75

A

76

A
3v

WA

ECSA-IOL

ECSA-MASA

AUL-Am

AUL-As

AUL-Cbn

SL-b UR-1 SL-b UR-2 UR-3 Y-a CSE

SL-a UR-1 SL-b UR-2 UR-3 Y-a CSE

SL-a UR-1 SL-b UR-2 UR-3 Y-a CSE

SL-a UR-1 SL-b UR-2 UR-3 Y-a UR-4 Y-b CSE

SL-a UR-1 SL-b UR-2 UR-3 Y-a UR-4 Y-b CSE

SL-a UR-1 SL-b UR-2 SL-b UR-3 UR-4 Y-a UR-5 Y-b CSE



CHIKV 3’UTR Overview

SL-b UR SL-b UR UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y CSE

SL-a UR SL-b UR SL-b UR UR SL-Y UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y UR SL-Y CSE

WA

ECSA-IOL

ECSA-MASA

AUL-Cbn

AUL-Am

AUL-As

500 9007000 250

CHIKV 3'UTRs

AUL-Cbn specific duplication

18

U G
A

C
A
A

C
U
A
G

G
U
A
U
G

A
A
G
GC

A
U
A

C G
C G

U
C
C C

U A
A
AG

AG
A

C
AC

A
C
C

G
C
A

U
A
U
A
G

C
U
A
G

G
A
A

U
C

GC

UA
CG

A G G
U
A
U
A
U

GUGUCC
CC

U
A A

G A
G A C A C A

C
C

A
U
A
U
A
U A G C U

AU

C G
G
A
A
G
A
G

A
U
G
U

A G
G
U

A
C
U
U
A
A

G
C
U
U

C
U

U A
A

A
A
G
C A

G
C

C
G
A

A C
U
C
A
C U

U
U

G
A

G
A
U

G
UAG

G
C
A
U
A

G
C

AUA
C

C
G
A

A
C
U
C
U
U
C
C ACG

A
U

C G
G
A
A
G
A
G

A
U
G
U

A G
G
U

A
C
U
U
A
A

G
C
U
U

C
U

U A
A

A
A
G
C A

G
C

C
G
A

A C
U
C
A
C U

U
U

G
A

G
A
U

G
UAG

G
C
A
U
A

G
C

AUA
C

C
G
A

A
C
U
C
U
U
C
C ACG

A
U

G
A
G
A
U
G
U
U
A

U
U
U
U G U

U
U
U

U
A
A
U
A
U
U
U
C

UG
UA
AU
UG

5v

1

A

C
U

2

U

A

3

U

4

A

5

G

6

A

7

U

8

C

9

U

A

10

A

11

A

12

G

13

G

14

G

15

C

16

C

U

17

A
G

18

U

19

U

C

A

20

U
G

A

21

U

C

22

A

23

A

24

C

25

C

26

C

27

C

28

U

29

G

30

A

31

A

32

U

33

A

34

A
G

35

U

36

A

37

A

38

C

39

A

40

A

41

A

42

A

43

C

U

44

A

45

C

U

46

G

A

47

A

48

A

49

A

50

A

51

C
U

52

C

53

A

54

C

A

55

C

U

56

A

57

A

58

A

59

A

60

A

61

C

U

62

U

C

63

A

64

C

U

65

A

66

A

67

A

68

A

69

A

U

70

C

71

G

A

72

A

G

73

A

74

A

75

A

76

A
3v 5v

1

A

C
U

2

U

A

3

U

4

A

5

G

6

A

7

U

8

C

9

U

A

10

A

11

A

12

G

13

G

14

G

15

C

16

C

U

17

A
G

18

U

19

U

C

A

20

U
G

A

21

U

C

22

A

23

A

24

C

25

C

26

C

27

C

28

U

29

G

30

A

31

A

32

U

33

A

34

A
G

35

U

36

A

37

A

38

C

39

A

40

A

41

A

42

A

43

C

U

44

A

45

C

U

46

G

A

47

A

48

A

49

A

50

A

51

C
U

52

C

53

A

54

C

A

55

C

U

56

A

57

A

58

A

59

A

60

A

61

C

U

62

U

C

63

A

64

C

U

65

A

66

A

67

A

68

A

69

A

U

70

C

71

G

A

72

A

G

73

A

74

A

75

A

76

A
3v 5v

1

A

C
U

2

U

A

3

U

4

A

5

G

6

A

7

U

8

C

9

U

A

10

A

11

A

12

G

13

G

14

G

15

C

16

C

U

17

A
G

18

U

19

U

C

A

20

U
G

A

21

U

C

22

A

23

A

24

C

25

C

26

C

27

C

28

U

29

G

30

A

31

A

32

U

33

A

34

A
G

35

U

36

A

37

A

38

C

39

A

40

A

41

A

42

A

43

C

U

44

A

45

C

U

46

G

A

47

A

48

A

49

A

50

A

51

C
U

52

C

53

A

54

C

A

55

C

U

56

A

57

A

58

A

59

A

60

A

61

C

U
62

U

C
63

A
64

C

U
65

A
66

A
67

A
68

A
69

A

U
70

C
71

G

A
72

A

G
73

A
74

A
75

A
76

A
3v 5v

1

A

C
U

2

U

A

3

U

4

A

5

G

6

A

7

U

8

C

9

U

A

10

A

11

A

12

G

13

G

14

G

15

C

16

C

U

17

A
G

18

U

19

U

C

A

20

U
G

A

21

U

C

22

A

23

A

24

C

25

C

26

C

27

C

28

U

29

G

30

A

31

A

32

U

33

A

34

A
G

35

U

36

A

37

A

38

C

39

A

40

A

41

A

42

A

43

C

U

44

A

45

C

U

46

G

A

47

A

48

A

49

A

50

A

51

C
U

52

C

53

A

54

C

A

55

C

U

56

A

57

A

58

A

59

A

60

A

61

C

U

62

U

C

63

A

64

C

U

65

A

66

A

67

A

68

A

69

A

U

70

C

71

G

A

72

A

G

73

A

74

A

75

A

76

A
3v

Lineage-specific duplication 
in AUL-Caribbean isolates

SL-a SL-b SL-Y SL-Y CSEUR UR UR UR



Summary

SL-b UR SL-b UR UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y CSE

SL-a UR SL-b UR SL-b UR UR SL-Y UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y UR SL-Y CSE

SL-a UR SL-b UR UR SL-Y UR SL-Y CSE

WA

ECSA-IOL

ECSA-MASA

AUL-Cbn

AUL-Am

AUL-As

500 9007000 250

CHIKV 3'UTRs

AUL-Cbn specific duplication

• Conclusive mapping of sequence repeats to structured and unstructured 3’UTR regions 

• Individual lineages show varied replication potential in mosquito / vertebrate cells 

• CHIKV nextstrain build can help identifying lineage-specific RNA structures in coding regions 
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