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Pr esen tation of C a se

Dr. Anne L. Piantadosi (Infectious Diseases): A 27-year-old woman was seen in the 
emergency department of this hospital during the summer because of arthralgias 
and a rash.

The patient had been well until 5 days before this evaluation, when arthralgias 
in her fingers, hands, and shoulders developed, along with back pain, neck pain, 
and a retro-orbital headache. Later that day, fever occurred (temperature, 39.0°C) 
and was accompanied by chills, nausea, decreased appetite, sore throat, and mild 
redness of her eyes. She also noted a vaginal ulcer, ulcers on the side of her tongue, 
decreased taste sensation, and enlarged, tender lymph nodes in her neck and groin. 
The next morning, the patient awoke with a rash on her right forearm. The lesions 
were pink, pruritic, and nonpainful; some were flat and others were raised, resem-
bling hives. Within 1 hour, the rash spread to her torso and both arms and legs. 
She presented to the emergency department of another hospital, where a viral illness 
was diagnosed on the basis of her clinical presentation; she was discharged home.

The following day, the patient’s arthralgias persisted and involved not only her 
fingers, hands, and shoulders but also her elbows, knees, ankles, and toes. Swell-
ing in her wrists and hands led her to remove a bracelet and her wedding ring. 
Her gums bled easily when she brushed her teeth. By that evening, her fever, head-
ache, and rash had remitted. Over the next 2 days, the arthralgias persisted but all 
other symptoms continued to abate. On the fifth day of illness, a new pruritic, 
erythematous rash developed, beginning on her palms and spreading to her arms, 
chest, abdomen, back, and legs, sparing the soles of her feet. The patient took ibu-
profen and diphenhydramine and then presented to the emergency department of 
this hospital for evaluation.

The patient had a remote history of appendectomy. Her only medication was a 
daily multivitamin, and she had no known allergies. Immunizations were report-
edly current. She lived with her husband in a suburban area of New England, worked 
as a chemical engineer, and enjoyed running. Three days before the onset of illness, 
the patient had returned from a 7-day trip to the Turks and Caicos Islands, where 
she spent time on the beach and received multiple mosquito bites. She was monoga-
mous with her husband, consumed alcohol in moderation, did not smoke or use 
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illicit drugs, and had no exposure to sick per-
sons. There was no family history of autoim-
mune disease.

On examination, the patient appeared well. 
The temperature was 36.4°C, the pulse 69 beats 
per minute, the blood pressure 135/87 mm Hg, 
the respiratory rate 18 breaths per minute, and 
the oxygen saturation 98% while she was breath-
ing ambient air. There was subtle swelling of 
soft tissue in the hands but no joint effusions; 
movement of the wrists and finger joints caused 
mild discomfort. There was a diffuse, erythema-
tous, blanching, macular rash involving the ab-
domen, chest, back, arms, and legs (Fig. 1). 
There were confluent macules on the palms, but 
the soles of the feet were spared. The remainder 
of the physical examination was normal. The ap-
plication of a tourniquet to an arm for 2.5 min-
utes did not precipitate the development of pete-
chiae. Results of renal-function tests were normal, 
as were blood levels of electrolytes, calcium, phos-
phorus, magnesium, glucose, total protein, albu-
min, globulin, alkaline phosphatase, total biliru-
bin, and direct bilirubin; additional test results 
are shown in Table 1. Urinalysis revealed clear, 
yellow urine, with a specific gravity of 1.011, a 
pH of 5.0, and negative results for occult blood, 
leukocyte esterase, nitrite, albumin, glucose, ke-
tones, bilirubin, and urobilinogen. Testing for 
urinary human chorionic gonadotropin was neg-
ative.

A diagnostic test was performed.

Differ en ti a l Di agnosis

Dr. Emily P. Hyle: This previously healthy 27-year-old 
woman presented with a sudden onset of fever, 
rash, and polyarticular, symmetric arthralgias.

Rash

Three distinct rashes were prominent in the pa-
tient’s presentation. At the time of the initial on-
set of symptoms, both oral and vaginal mucosal 
ulcers were present. Shortly after the onset of fe-
ver, she noted an erythematous, raised, pruritic 
rash that spread quickly from her right forearm to 
her torso, arms, and legs and then resolved within 
48 hours; this pattern may be consistent with 
acute urticaria. Urticaria is common and some-
times associated with viral infections, medications, 
and foods but has an unknown cause in up to 
50% of cases.1 After resolution of the fever and 
the initial nonspecific constitutional symptoms, 
the patient noted a new macular, pruritic rash 
that started on her palms and spread over her 
body. In an otherwise healthy person, these rashes 
would ideally lead to one unifying diagnosis. 
Before building an initial differential diagnosis, 
we will consider the other predominant symp-
tom — symmetric, polyarticular arthralgias in-
volving the small and medium joints.

Arthralgias

The patient reported a variety of nonspecific 
symptoms that had occurred at the onset of her 
febrile illness, but her most focal symptoms were 
musculoskeletal. Back and neck pain and arthral-
gias in her fingers, hands, and shoulders devel-
oped on the first day of illness. Additional ar-
thralgias developed in her elbows, knees, ankles, 
and toes on the third day of illness.

The first step in evaluating this patient’s joint 
pain is to distinguish between arthralgia and 
arthritis. Although both terms refer to pain that 
is localized to the joints, arthritis is associated 
with the additional specific components of warmth 
and effusion due to synovitis, leading to decreased 
range of motion.2 Although swelling of the wrists 
and hands was noted in this patient, the swelling 
appeared to be in the soft tissue surrounding the 
joints and not in the joints themselves. There-
fore, this patient’s presentation is consistent with 
arthralgias without arthritis, and this distinc-
tion helps to narrow the differential diagnosis.

Figure 1. Photograph of Rash.

On presentation to the emergency department, the  
patient had a diffuse erythematous, blanching, macu‑
lar rash involving the abdomen, chest, back, arms,  
and legs.
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Rheumatologic Diseases

The patient’s presentation could represent the 
initial onset of a rheumatologic disease. Given 
her fever, rash, and arthralgias, we should con-
sider systemic lupus erythematosus (SLE), acute 
rheumatic fever, serum sickness, and adult-onset 
Still’s disease.

An early diagnosis of SLE can be challenging 
because the disease is associated with protean, 
heterogeneous manifestations. Although several 
features of this case, including fever, oral ulcers, 
and arthralgias without arthritis, are consistent 
with a diagnosis of SLE,3 the patient’s current 
presentation does not fulfill the necessary diag-
nostic criteria for SLE.

This patient’s presentation meets minor crite-
ria for acute rheumatic fever (i.e., fever and ar-
thralgias). However, the patient has no features 
that fulfill the major Jones criteria (i.e., arthritis 
involving large joints, carditis, erythema margin-
atum, subcutaneous nodules, and chorea).4

Serum sickness is a type III immunologic 
drug reaction caused by immune-complex depo-
sition; most patients who receive a diagnosis of 
serum sickness present with rash, fever, and ar-
thralgias or arthritis. However, serum sickness 
typically occurs 1 week after exposure to a new 
medication,2 and this patient did not have any 
exposures to new medications. Furthermore, in 
patients with serum sickness, arthralgias typically 
resolve before systemic symptoms improve, and 
the opposite pattern occurred in this patient.

Adult-onset Still’s disease is an important con-
sideration because the majority of affected patients 
present with high fever, a macular rash, and ar-
thralgias or arthritis early in the presentation. 
Approximately 70% of patients with Still’s disease 
also note sore throat as part of the initial presenta-
tion. However, leukocytosis is typically present, 
and this patient had a normal white-cell count.5 
Adult-onset Still’s disease is a diagnosis of exclu-
sion; thus, we will continue to look for additional 
clues to narrow our differential diagnosis.

Infection

Many infections are commonly manifested by 
fever, rash, and arthralgias, and some such infec-
tions require prompt diagnosis and treatment. 
Patients with disseminated gonococcal infection 
or chronic meningococcemia can present with a 
classic triad of polyarthralgia, tenosynovitis, and 
dermatitis. However, the rash typically includes 

pustular lesions, and the polyarthralgia usually 
affects the medium joints and is asymmetric.6 
Infection with Streptobacillus moniliformis, the bac-
terial pathogen that causes rat-bite fever (also 
known as Haverhill fever, if the organism has 
been ingested), should be considered in patients 
with fever, rash, and polyarthralgia; delays in di-
agnosis may occur because the pathogen grows 
slowly in blood cultures. Several different rashes 
are reportedly associated with S. moniliformis in-
fection, but the typical rash is characterized by 
hemorrhagic vesicles on the arms and legs, which 
were not present in this case.7

Lyme disease should be considered in this 
patient, given the onset of her symptoms during 
summer in New England. However, in patients 
with Lyme disease, arthralgias usually occur dur-
ing the early disseminated phase, after the dis-
appearance of the initial rash, and Lyme arthritis 
is a manifestation of late disease that typically is 
monoarticular or oligoarticular and affects the 
large joints.8 Patients with Rocky Mountain spot-
ted fever present with arthralgias, fevers, headache, 
and other nonspecific symptoms early in the dis-
ease course; a macular rash emerges hours or 
days later and starts peripherally, spreads cen-
trally, and can involve the palms. Patients with 
Rocky Mountain spotted fever typically appear 

Variable
Reference Range, 

Adults*
On Presentation,  

This Hospital

Hematocrit (%) 36.0–46.0 41.2

Hemoglobin (g/dl) 12.0–16.0 14.2

White‑cell count (per mm3) 4500–11,000 5600

Differential count (%)

Neutrophils 40–70 65.6

Lymphocytes 22–44 21.6

Monocytes 4–11 7.3

Eosinophils 0–8 3.9

Basophils 0–3 1.6

Platelet count (per mm3) 150,000–400,000 107,000

Alanine aminotransferase (U/liter) 7–33 52

Aspartate aminotransferase (U/liter) 9–32 46

*  Reference values are affected by many variables, including the patient popula‑
tion and the laboratory methods used. The ranges used at Massachusetts 
General Hospital are for adults who are not pregnant and do not have medi‑
cal conditions that could affect the results. They may therefore not be appro‑
priate for all patients.

Table 1. Laboratory Data.
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ill by the time the rash occurs,9 whereas this 
patient’s symptoms (other than the polyarthral-
gia) were resolved by the time a macular rash 
developed.

Another important consideration, especially 
in a woman of childbearing age, is rubella, which 
is frequently associated with arthralgias involving 
the small joints.10 However, the rash associated 
with rubella would typically start on the face. Ru-
bella is uncommon among persons in the United 
States because most have seropositivity after im-
munization,11,12 and this patient reported receiv-
ing all childhood vaccinations. Approximately 
60% of adults with parvovirus B19 infection have 
symmetric, polyarticular arthralgias; arthralgias 
associated with parvovirus B19 infection are 
twice as common among women as among men. 
The arthralgias frequently affect the proximal 
interphalangeal and metacarpophalangeal joints 
and have been reported to involve the knees, 
wrists, and ankles.13 To rule out these diagnoses, 
serologic testing should be performed.

Could this patient have acute human immu-
nodeficiency virus (HIV) infection? She reported 
that she and her husband are monogamous, but 
acute HIV remains an important consideration 
because the acute retroviral syndrome can be as-
sociated with fever, macular rash, mucosal ulcers, 
and myalgias or arthralgias.14

Fever in the Returning Traveler

When considering any constellation of symptoms, 
it is essential to clarify whether there are any 
specific exposures that might put the patient at 
risk for unusual causes of illness. Although this 
patient is from New England, she had traveled to 
the Caribbean shortly before the onset of her 
symptoms.

The development of fever in returning travel-
ers is relatively common. The specific cause of 
fever is often not elucidated, but when a diagno-
sis is confirmed, malaria, dengue, and typhoid 
are most commonly identified.15 When consider-
ing possible exposures in a returning traveler, it 
is important to consider the location of travel, 
food or water consumed, history of insect bites, 
contact with animals, use of medications or rec-
reational drugs, and sexual contacts. The time 
elapsed since the potential exposure and onset 
of symptoms is often helpful to rule out specific 
causes of fever (Table 2).16,17

Of patients who seek medical attention for 

travel-related diseases after spending time in the 
Caribbean or Central America, 17.7% present 
with fever. No specific diagnosis is made in 40% 
of cases of fever in persons returning from in-
ternational travel; when a diagnosis is made, the 
most common cause is dengue, and malaria, ty-
phoid, and hepatitis A are other common causes.15 
In the Caribbean, malaria has been reported 
only in Haiti and the Dominican Republic, and 
this patient did not visit these countries. In ad-
dition, this patient returned from the Caribbean 
just 3 days before the onset of her symptoms and 
had spent only 1 week there. Because the incu-
bation period for hepatitis A is 28 days (range, 
15 to 50), she could not have been infected with 
hepatitis A while she was on her trip. Although 
outbreaks of hepatitis A have been reported in 
the United States18 and the disease has been as-
sociated with arthralgias, it is unlikely to be the 
diagnosis in this case because of the patient’s 
nearly normal hepatic aminotransferase levels. 
Leptospirosis is important to consider in any re-
turning traveler, since this illness can be missed 
on routine testing.19 Arthralgias can be associ-
ated with leptospirosis,20 but this patient did not 
have any of the typical symptoms associated with 
severe leptospirosis, such as jaundice and acute 
kidney injury, and she did not report any expo-
sures to water other than swimming in the ocean. 
Typhoid is a common diagnosis among return-
ing travelers, and arthralgias have been reported 
in up to 80% of affected patients21; however, the 

Disease
Mean Incubation Period  

in Days (Range)

Malaria 6–30†

Dengue 4–8 (3–14)

Typhoid 7–18 (3–56)

Chikungunya virus 2–4 (1–14)

Hepatitis A 28 (15–50)

Leptospirosis 5–14 (2–30)

*  Data are from CDC Health Information for International 
Travel 201416 and Manson’s Tropical Diseases, 23rd edi‑
tion.17

†  The incubation period can be up to 3 months for falci‑
parum malaria and can be longer for nonfalciparum  
species.

Table 2. Incubation Periods of Common Infectious 
Diseases among Travelers Returning from the Caribbean 
or Central America.*
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onset of typhoid is usually subacute, especially 
during the first week, whereas this patient had a 
sudden onset of new symptoms, including high 
fevers.17

Given that this patient returned from the Ca-
ribbean less than 14 days before the sudden onset 
of illness, either dengue or chikungunya virus 
infection is the most likely cause of her illness. 
The incubation periods of both viral diseases are 
short (Table 2), so either infection is possible; the 
patient noted receiving numerous mosquito bites 
while she was in the Caribbean, which puts her at 
further risk for these vectorborne diseases.

The clinical presentations of dengue and chi-
kungunya virus infection overlap considerably. 
Both diseases are typically manifested by fevers 
and myalgias; headache, rash, nausea, and vom-
iting are also commonly associated with both 
diseases (Table 3).22,23 Abnormal laboratory find-
ings, especially thrombocytopenia, are typically 
more pronounced in patients with dengue than 
in those with chikungunya virus infection. Hy-
pocalcemia and an elevated creatine kinase level 
sometimes occur in patients with chikungunya 
virus infection, although we are told that this 
patient had a normal calcium level. This patient 
had bleeding gums, which is a mild form of the 
hemorrhagic manifestations that can be associ-
ated with both viral diseases but are more com-
monly associated with dengue. Such symptoms 
can herald the onset of severe dengue, especially 
in patients with the capillary leak syndrome, 
which this patient did not have.24 The three spe-
cific rashes described in the patient’s presenta-
tion — the mucosal ulcers, the urticaria, and the 
macular, pruritic rash — have all been reported 
in patients with chikungunya virus infection.25 It 
is important to note that symmetric polyarthral-
gia involving the small and medium joints is the 
hallmark of chikungunya virus infection22,23,26,27 
and is less commonly reported in patients with 
dengue.28

Distinguishing between dengue and chikun-
gunya virus infection is challenging but clini-
cally important. Dengue can cause rapid deterio-
ration after the initial febrile phase,24 and some 
patients with dengue require hospitalization for 
observation or supportive care if they meet spe-
cific criteria.29,30 In contrast, the fatality rate as-
sociated with chikungunya virus infection is low 
and deaths are usually due to coexisting condi-
tions,23,26,27 although longer-term sequelae with 

arthritis can be extremely painful. The tourni-
quet test is a clinical tool that has long been in 
use to aid in the diagnosis of dengue, but it has 
low sensitivity (52 to 56%) and specificity (58 to 
68%) in a region with high prevalence.31 There-
fore, the negative tourniquet test in this case 
points us away from the diagnosis of dengue but 
does not rule it out.

The last piece of critical information is the 
date when this patient traveled to the Caribbean. 
Before October 2013, chikungunya virus had 
never been reported in the Western Hemisphere, 
and outbreaks were limited to Africa and Asia.32 
However, since December 2013, more than 1 mil-
lion suspected cases of chikungunya virus infec-
tion have been reported in the Americas, with 
cases reported in the United States, the Caribbean, 
Central America, and South American countries 
north of the Andes.33

In summary, this patient’s constellation of 

Clinical Feature
Prevalence among Patients with  

Chikungunya Virus Infection
Present in  

This Patient

Returning 
Travelers 
(N = 20)*

On Reunion Island 
during Outbreak 

(N = 157)†

percent

Fever 100 96 Yes

Rash 75 40 Yes

Arthralgias 100 96 Yes

Palpable swelling 95 32 Yes

Headache 20 47 Yes

Nausea, vomiting, 
or diarrhea

15–30 47 Yes

Conjunctivitis 20 Yes

Pruritus 25 Yes

Hemorrhagic  
manifestations

5 6 Yes (bleeding 
gums)

Leukopenia 25 79 No

Thrombocytopenia 25 44 Yes (mild)

Elevated amino‑
transferase level

25 2× upper limit of  
normal in <10

Yes (mild)

Elevated creatine  
kinase level

10 Not assessed

Hypocalcemia 55 No

*  Data are from Taubitz et al.22

†  Data are from Borgherini et al.23

Table 3. Clinical Features of Chikungunya Virus Infection.
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symptoms would be most consistent with acute 
chikungunya virus infection since she had trav-
eled to the Caribbean after December 2013. Be-
cause she presented on the fifth day of her acute 
illness, serologic testing for chikungunya virus–
specific IgM antibodies is likely to be diagnostic; 
acute-phase and convalescent-phase serologic 
testing could be used to confirm the diagnosis if 
the test for IgM antibodies is nondiagnostic.26

Dr. Virginia M. Pierce (Pathology): Dr. Pianta-
dosi, what was your impression when you ini-
tially evaluated this patient?

Dr. Piantadosi: Given that this patient present-
ed with fever, headache, arthralgias, rash, mild-
ly elevated results of liver-function tests, and 
thrombocytopenia shortly after returning from a 
trip to the Caribbean in the summer of 2014, we 
thought that her illness was most likely due to 
either dengue or chikungunya virus infection.

Clinic a l Di agnosis

Dengue or chikungunya virus infection.

Dr . Emily P.  H y le’s  Di agnosis

Chikungunya virus infection.

Pathol o gic a l Discussion

Dr. Diana Alame: Serologic testing of blood speci-
mens for parvovirus B19, dengue, and chikungu-
nya virus was performed. Titers for parvovirus 
B19–specific IgG antibodies were elevated and 
titers for the IgM antibodies were normal; these 
findings are indicative of previous exposure to 
parvovirus B19. Acute-phase and convalescent-
phase testing for dengue-specific IgG and IgM 
antibodies was negative, ruling out this diagnosis.

Several diagnostic tests are available for chi-
kungunya virus infection. Serologic testing by 
means of an enzyme-linked immunosorbent as-
say can aid in the diagnosis, and depending on 
the timing of the patient’s presentation, detec-
tion of viral nucleic acids may also be possible.33 
High-level viremia is detectable during the first 
week after illness onset, IgM antibodies are 
typically present within 5 to 7 days after illness 
onset and persist for several months, and IgG 
antibodies are present soon after IgM antibodies 
become present and persist for life.34,35 In this 
case, a blood specimen was sent to a reference 

laboratory for serologic testing. Screening for 
chikungunya virus–specific IgM antibodies was 
positive, and the IgG antibodies were not detect-
ed; these results indicate recent infection with 
chikungunya virus.

Dr. Pierce: Dr. Piantadosi, would you tell us 
what happened with the patient?

Dr. Piantadosi: We saw the patient for follow-up 
2 weeks after her initial presentation. She re-
ported ongoing arthralgias in her hands, as well 
as new low back pain and stiffness for which she 
was taking acetaminophen and ibuprofen inter-
mittently. She also noted worsening fatigue but 
had no further fevers, and the rash had resolved 
after a few days. At that follow-up visit, results 
of liver-function tests and the platelet count were 
normal. She was encouraged to take antiinflam-
matory medications regularly, along with a pro-
ton-pump inhibitor. During the next month, she 
had a waxing and waning course of symptoms. 
Two months after her initial presentation, she 
returned to the clinic with severe arthralgias in 
her wrists, elbows, ankles, and knees. She also 
noted feeling depressed, with decreased enjoy-
ment of social activities and difficulty focusing. 
Because of these symptoms, she had taken a 
medical leave of absence from work. At that 
visit, therapy with meloxicam was initiated for 
her joint symptoms, and she was referred for 
psychiatric evaluation.

Dr. Pierce: Dr. Freudenreich, would you tell us 
your impression when you evaluated this patient 
for depression?

Dr. Oliver Freudenreich (Psychiatry): When I ini-
tially saw this patient, she had been ill with chi-
kungunya virus infection for several months and 
had characteristic symptoms of major depression, 
including low energy, anhedonia, difficulty con-
centrating, crying spells, self-dislike, and no hope 
about her future. Her depression was complicated 
by headaches and joint pain.

When evaluating a patient with a medical ill-
ness and depression, I first look at the patho-
physiological features of the medical disease and 
consider possible direct effects on the brain. 
Infections can cause depression through an in-
crease in proinflammatory cytokines such as tu-
mor necrosis factor α and interleukin-6. Their 
presence causes a behavioral syndrome called 
sickness behavior, which is characterized by feel-
ing poorly, staying in bed, and not seeking out the 
company of other people; these are all features 
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of depression. Another cytokine, interferon-γ, can 
activate a key enzyme of tryptophan metabolism 
called indoleamine 2,3-dioxygenase, causing tryp-
tophan depletion, which is associated with de-
pressive symptoms.

Second, I look at specific symptoms and their 
relevance. Chikungunya virus infection is known 
to cause debilitating, clinically significant mus-
culoskeletal pain. Pain and depression are in-
tricately linked, and this patient’s depression 
improved as her pain lessened with treatment 
and time.

Finally, there is an existential aspect to be-
coming and being sick. This patient had always 
been well, so her illness led to a crisis of mean-
ing, and she had to psychologically work through 
it. With time, the symptoms of her infection 
were likely to become reduced. I thought that an 
antidepressant might make her feel better more 
quickly, but she elected for psychotherapy, so I 
followed along, encouraging her to stay active de-
spite her pain and supporting her by looking at 
her illness experience and trying to convey hope.

Dr. Pierce: We are privileged to have the patient 
in attendance. She would like to make a few 
comments regarding her illness.

The Patient: I had a great vacation in the Turks 
and Caicos Islands. When I returned, I had mos-
quito bites, and then I had the rash and all these 
other crazy symptoms. The first time I went to 
the emergency department, I was handed a pam-
phlet that said “Chikungunya” across the top and 
my first reaction was, “This can’t happen to me! 
I’m young. I’m healthy. I exercise five or six times 
a week. I eat healthily. I floss every day. I’m a 
pretty happy person.” But it’s interesting: the ini-

tial phases of illness come on like the seven 
plagues. I first had pain behind the eyes, then 
bleeding gums, then joint pain and headache. It 
was the gift that kept on giving.

The joint pain definitely affected my daily 
activities. I take the train to work and it was re-
ally hard for me to make my train. Things like 
showering were really painful — even turning 
on the shower. Getting dressed in the morning, 
putting on pants, and putting on shoes were all 
very painful. After a few months, I was still hav-
ing pain in my wrists, ankles, and all my joints, 
and then depression and mood disturbance de-
veloped. I was a newlywed, my husband and I 
had just bought our own house, and I had a job 
that I took a lot of pride in, and then all of a 
sudden I was miserable. I had no history of de-
pression. I wasn’t looking forward to weekends 
or spending time with friends or family, and I 
was hit pretty hard with it.

Seven months into the illness, I’m now feel-
ing better and I definitely feel like some reme-
dies and psychotherapy worked pretty well. I’m 
also spending time with friends and family, and 
that is really making a difference. Having people 
to laugh with and shoulders to cry on has really 
helped.

Fina l Di agnosis

Chikungunya virus infection.
Presented at the Medical Case Conference.
No potential conflict of interest relevant to this article was 

reported.
Disclosure forms provided by the authors are available with 

the full text of this article at NEJM.org.

References
1. Sabroe RA. Acute urticaria. Immunol 
Allergy Clin North Am 2014; 34: 11-21.
2. Kasper DL, Braunwald E, Hauser S, 
Longo D, Jameson JL, Fauci AS, eds. Har-
rison’s principles of internal medicine. 
16th ed. New York:  McGraw-Hill Profes-
sional, 2004.
3. Yu C, Gershwin ME, Chang C. Diag-
nostic criteria for systemic lupus erythe-
matosus: a critical review. J Autoimmun 
2014; 48-49: 10-3.
4. Burke RJ, Chang C. Diagnostic crite-
ria of acute rheumatic fever. Autoimmun 
Rev 2014; 13: 503-7.
5. Gerfaud-Valentin M, Jamilloux Y, 
Iwaz J, Sève P. Adult-onset Still’s disease. 
Autoimmun Rev 2014; 13: 708-22.

6. Rice PA. Gonococcal arthritis (dis-
seminated gonococcal infection). Infect 
Dis Clin North Am 2005; 19: 853-61.
7. Elliott SP. Rat bite fever and Strepto-
bacillus moniliformis. Clin Microbiol Rev 
2007; 20: 13-22.
8. Puius YA, Kalish RA. Lyme arthritis: 
pathogenesis, clinical presentation, and 
management. Infect Dis Clin North Am 
2008; 22: 289-300.
9. Dantas-Torres F. Rocky Mountain spot-
ted fever. Lancet Infect Dis 2007; 7: 724-32.
10. Smith CA, Petty RE, Tingle AJ. Ru-
bella virus and arthritis. Rheum Dis Clin 
North Am 1987; 13: 265-74.
11. Papania MJ, Wallace GS, Rota PA, et 
al. Elimination of endemic measles, ru-

bella, and congenital rubella syndrome 
from the Western hemisphere: the US ex-
perience. JAMA Pediatr 2014; 168: 148-55.
12. Hyde TB, Kruszon-Moran D, McQuil-
lan GM, Cossen C, Forghani B, Reef SE. 
Rubella immunity levels in the United 
States population: has the threshold of 
viral elimination been reached? Clin In-
fect Dis 2006; 43: Suppl 3: S146-S150.
13. Servey JT, Reamy BV, Hodge J. Clinical 
presentations of parvovirus B19 infection. 
Am Fam Physician 2007; 75: 373-6.
14. Richey LE, Halperin J. Acute human 
immunodeficiency virus infection. Am J 
Med Sci 2013; 345: 136-42.
15. Leder K, Torresi J, Libman MD, et al. 
GeoSentinel surveillance of illness in re-

The New England Journal of Medicine 
Downloaded from nejm.org by MARIA NUNEZ on April 25, 2015. For personal use only. No other uses without permission. 

 Copyright © 2015 Massachusetts Medical Society. All rights reserved. 



n engl j med 372;17 nejm.org April 23, 20151664

Case Records of the Massachusetts Gener al Hospital

Lantern SLideS Updated: CompLete powerpoint SLide SetS from the CLiniCopathoLogiCaL ConferenCeS

Any reader of the Journal who uses the Case Records of the Massachusetts General Hospital as a teaching exercise or reference 
material is now eligible to receive a complete set of PowerPoint slides, including digital images, with identifying legends, 
shown at the live Clinicopathological Conference (CPC) that is the basis of the Case Record. This slide set contains all of the 
images from the CPC, not only those published in the Journal. Radiographic, neurologic, and cardiac studies, gross specimens, 
and photomicrographs, as well as unpublished text slides, tables, and diagrams, are included. Every year 40 sets are produced, 
averaging 50-60 slides per set. Each set is supplied on a compact disc and is mailed to coincide with the publication of the 
Case Record.

The cost of an annual subscription is $600, or individual sets may be purchased for $50 each. Application forms for the current 
subscription year, which began in January, may be obtained from the Lantern Slides Service, Department of Pathology, 
Massachusetts General Hospital, Boston, MA 02114 (telephone 617-726-2974) or e-mail Pathphotoslides@partners.org.

turned travelers, 2007-2011. Ann Intern 
Med 2013; 158: 456-68.
16. Brunette G, ed. CDC health informa-
tion for international travel 2014. New 
York:  Oxford University Press, 2014.
17. Farrar J, Hotez P, Junghanss T, Kang 
G, Lalloo D, White NJ, eds. Manson’s 
tropical diseases. 23rd ed. Philadelphia:  
Saunders, 2014.
18. Craig AS, Watson B, Zink TK, Davis JP, 
Yu C, Schaffner W. Hepatitis A outbreak 
activity in the United States: responding to 
a vaccine-preventable disease. Am J Med 
Sci 2007; 334: 180-3.
19. Lau C, Smythe L, Weinstein P. Lepto-
spirosis: an emerging disease in travel-
lers. Travel Med Infect Dis 2010; 8: 33-9.
20. Jauréguiberry S, Roussel M, Brin-
chault-Rabin G, et al. Clinical presenta-
tion of leptospirosis: a retrospective study 
of 34 patients admitted to a single institu-
tion in metropolitan France. Clin Micro-
biol Infect 2005; 11: 391-4.
21. Neil KP, Sodha SV, Lukwago L, et al. A 
large outbreak of typhoid fever associated 
with a high rate of intestinal perforation 
in Kasese District, Uganda, 2008-2009. 
Clin Infect Dis 2012; 54: 1091-9.
22. Taubitz W, Cramer JP, Kapaun A, et al. 
Chikungunya fever in travelers: clinical 

presentation and course. Clin Infect Dis 
2007; 45(1): e1-e4.
23. Borgherini G, Poubeau P, Staikowsky 
F, et al. Outbreak of chikungunya on Re-
union Island: early clinical and laboratory 
features in 157 adult patients. Clin Infect 
Dis 2007; 44: 1401-7.
24. Simmons CP, Farrar JJ, Nguyen V, 
Wills B. Dengue. N Engl J Med 2012; 366: 
1423-32.
25. Bandyopadhyay D, Ghosh SK. Muco-
cutaneous features of Chikungunya fever: 
a study from an outbreak in West Bengal, 
India. Int J Dermatol 2008; 47: 1148-52.
26. Gibney KB, Fischer M, Prince HE, et al. 
Chikungunya fever in the United States: 
a fifteen year review of cases. Clin Infect 
Dis 2011; 52(5): e121-e126.
27. Thiberville SD, Moyen N, Dupuis-Ma-
guiraga L, et al. Chikungunya fever: epi-
demiology, clinical syndrome, pathogen-
esis and therapy. Antiviral Res 2013; 99: 
345-70.
28. Kularatne SA, Gihan MC, Weerasing-
he SC, Gunasena S. Concurrent outbreaks 
of Chikungunya and Dengue fever in 
Kandy, Sri Lanka, 2006-07: a comparative 
analysis of clinical and laboratory fea-
tures. Postgrad Med J 2009; 85: 342-6.
29. Horstick O, Farrar J, Lum L, et al. Re-

viewing the development, evidence base, 
and application of the revised dengue 
case classification. Pathog Glob Health 
2012; 106: 94-101.
30. Horstick O, Jaenisch T, Martinez E, et 
al. Comparing the usefulness of the 1997 
and 2009 WHO dengue case classifica-
tion: a systematic literature review. Am J 
Trop Med Hyg 2014; 91: 621-34.
31. Halsey ES, Vilcarromero S, Forshey 
BM, et al. Performance of the tourniquet 
test for diagnosing dengue in Peru. Am J 
Trop Med Hyg 2013; 89: 99-104.
32. Notes from the field: chikungunya 
virus spreads in the Americas — Carib-
bean and South America, 2013–2014. 
MMWR Morb Mortal Wkly Rep 2014; 63: 
500-1.
33. Centers for Disease Control and Pre-
vention. Chikungunya virus in the United 
States (http://www .cdc .gov/ chikungunya/ 
geo/ united-states .html).
34. Powers AM. Chikungunya. Clin Lab 
Med 2010; 30: 209-19.
35. Rougeron V, Sam IC, Caron M, Nk-
oghe D, Leroy E, Roques P. Chikungunya, 
a paradigm of neglected tropical disease 
that emerged to be a new health global 
risk. J Clin Virol 2015; 64: 144-52.
Copyright © 2015 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from nejm.org by MARIA NUNEZ on April 25, 2015. For personal use only. No other uses without permission. 

 Copyright © 2015 Massachusetts Medical Society. All rights reserved. 


