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IMPORTANCE Timely identification of human immunodeficiency virus (HIV) infection in adults

can contribute to reduced mortality and likelihood of further HIV transmission. During the
first 6 months after infection, known as early HIV infection, patients often report a
well-described constellation of symptoms and signs. However, the literature examining utility
of the clinical examination in identifying early infection has not been systematically assessed.
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OBJECTIVE To assess the accuracy of symptoms and signs in identifying early HIV infection
among adults.
DATA SOURCES We searched MEDLINE and EMBASE (1981-May, 2014) for articles
investigating symptoms and signs of early HIV infection in adults and searched reference lists
of retrieved articles.
STUDY SELECTION We retained original studies that compared symptoms and signs among

patients with early HIV infection in comparison to HIV-negative individuals.
DATA EXTRACTION AND SYNTHESIS Data were extracted and used to calculate sensitivity,
specificity, and likelihood ratios (LRs), and meta-analysis was used to calculate summary LRs.
RESULTS Of 1356 studies, 16 studies included data that were eligible for meta-analysis and
included a total of 24 745 patients and 1253 cases of early HIV infection. Symptoms that
increased the likelihood of early HIV infection the most included genital ulcers (LR, 5.4; 95%
CI, 2.5-12), weight loss (LR, 4.7; 95% CI, 2.1-7.2), vomiting (LR, 4.6; 95% CI, 2.5-8.0), and
swollen lymph nodes (LR, 4.6; 95% CI, 1.3-8.0). No symptoms had an LR that was 0.5 or
lower, but the absence of recent fever (LR, 0.74; 95% CI, 0.64-0.84) slightly decreased the
likelihood of early HIV infection. The presence of lymphadenopathy on physical examination
was the most useful sign (LR, 3.1; 95% CI, 1.0-5.2). No sign had an LR of 0.5 or less, but the
absence of lymphadenopathy slightly decreased the likelihood of early HIV infection (LR,
0.70, 95% CI, 0.49-0.92). Using data from studies that considered combinations of findings
(range of possible findings, 4-17), the summary LR for individuals with 0 findings was 0.47
(95% CI, 0.38-0.58).
CONCLUSIONS AND RELEVANCE The limited utility of the clinical examination to detect
or rule out early HIV infection highlights the importance of routine testing for HIV infection
among adults.
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Clinical Scenario
A 31-year-old heterosexual woman was seen in the emergency department with a 2-week history of an influenzalike illness, including fever, vomiting, and weight loss and had a generalized maculopapular rash on her chest and neck. She has no significant past
medical history and works at a children’s day care where she reports regular contact with sick children. Her social history is noteworthy for regular tobacco and heavy weekend alcohol use, and she
reports several recent casual sex partners. How does the presence
of symptoms affect the likelihood of human immunodeficiency virus (HIV) infection?

Why Is This Question Important?
Globally, an estimated 35 million individuals are infected with HIV,
with an estimated 2.5 million new infections annually.1 In the United
States, approximately 1.1 million individuals are currently infected
with HIV, approximately 15% of whom may be unaware that they
have HIV.2 Each year, there are 50 000 new infections.3,4
Early identification of HIV infection is important for several reasons. First, the majority of new HIV infections in the United States
result from high-risk behaviors among individuals who are unaware of their HIV status.5 Second, receiving an HIV diagnosis is associated with reduced HIV-risk behaviors.6 Third, initiating HIV treatment with highly active antiretroviral therapy prior to the
development of immunosuppression and life-threatening opportunistic infections prolongs life.7,8 Fourth, through its ability to reduce plasma HIV RNA to undetectable levels, highly active antiretroviral therapy dramatically reduces the risk of HIV transmission.9-11
Thus, recognition of symptoms and signs suggesting early HIV infection facilitates early case identification, reducing HIVassociated morbidity and mortality and lowering HIV transmission
rates.7,12-14
Human immunodeficiency virus disease evolves in several
phases. Early HIV infection is the first 6-month phase after HIV acquisition as defined by the US Department of Health and Human Services Panel on Antiretroviral Guidelines for Adults and Adolescents. During the early phase, recently infected individuals often
experience an “acute retroviral syndrome” of generalized symptoms suggesting an acute viral illness.15,16 The latent phase of HIV is
characterized by a period of approximately 10 years during which
patients may be asymptomatic. During the final phase of HIV infection, immunodeficiency progresses, resulting in opportunistic infections and development of AIDS.17 This article summarizes evidence regarding the presence or absence of symptoms and signs
during the early phase of the disease, facilitating establishment of
an HIV diagnosis. Over half of patients with early HIV infection experience symptoms.18 For example, in a cohort of 155 patients from
the Southeastern United States with acute HIV infection referred
from emergency departments, urgent care centers, student health
centers, primary care clinics, and the North Carolina State Screening and Tracing for Active HIV-1 Transmission program, 138 (89%)
reported symptoms, although the diagnosis of HIV infection was
identified at the time of first contact with the medical system in only
62 (40%) cases.19

Based on the benefits of timely (ie, earlier) case identification,
the US Centers for Disease Control and Prevention published guidelines in 2006 recommending opt-out HIV testing for all adolescents and adults in medical care settings where the prevalence of
undiagnosed HIV infection is estimated to be greater than 0.1%, and
at least annual retesting for persons who continue to engage in behaviors associated with HIV risk such as intravenous drug use or unsafe sex.20 The US Preventive Services Task Force also recently recommended that, in settings where undiagnosed HIV infection is
greater than 0.1%, all adolescent and adult patients be screened for
HIV regardless of risk behaviors, although they did not provide optimal screening interval recommendations.21
Early signs of HIV infection, including the “acute retroviral syndrome” occurring within weeks of acquiring HIV, are frequently
missed by clinicians. Despite screening recommendations, routine
testing for HIV remains low.15,22 For instance, in a recent survey of
376 US hospitals in areas with 0.1% or more of HIV prevalence, less
than 10% of hospitals reported universal screening of inpatients
and outpatients and less than 35% reported screening some or all
adult patients.23 Possible reasons for low screening rates by physicians include patients not disclosing high-risk behaviors (eg, drug
use, unsafe sex) and physicians not recognizing that clinical presentations characteristic of HIV disease (eg, viral illness) may imply a
patient is high risk and the physician does not pursue that
information.24 Identification of the signs and symptoms of HIV disease may enhance HIV identification and lead to more referrals for
HIV testing.

Physiologic Origins of Acute Retroviral Syndrome
During the period of early HIV infection, 50% to 90% of patients
develop an acute retroviral syndrome characterized by a constellation of symptoms including one or more of fever, nausea or vomiting, weight loss, arthralgia or myalgia, pharyngitis, oral ulcers, rash,
and lymphadenopathy.15,25 These symptoms are similar to other viral infections and are attributable to the immunologic response to
the initial burst of viremia, circulating immune complexes of antibodies with viral proteins, acute phase reactants, and the production of inflammatory cytokines.26 In the absence of antiretroviral
treatment, the rate at which HIV disease progresses from initial infection to the development of AIDS is associated with symptom severity during early HIV infection which, in turn, may be related to
plasma HIV RNA levels.27,28

How to Elicit Symptoms and Signs
of Early HIV Infection
A directed history and physical examination can elucidate a number of symptoms and signs associated with early HIV infection.15 Additional history information that should be obtained from patients
suspected of HIV disease includes assessing the likelihood of possible HIV exposure (ie, sexual and drug use history), the presence
of other sexually transmitted infections (eg, genital ulcers), and querying about the presence or absence of recent symptoms of viral infection, including weight loss, vomiting, lymphadenopathy, diarrhea, arthralgia, or fever.
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We systematically reviewed and summarized the diagnostic accuracy of symptoms and signs of early HIV infection that clinicians
can easily attain at the bedside. These findings have been evaluated primarily in at-risk populations because low-risk populations
(prevalence, <1.0%) would not have enough affected patients to generate reliable sensitivity estimates. However, evaluation of the consistency of the sensitivity and specificity across a broad range of
prevalence allows an assessment of whether the results could apply to the general population of low-risk patients. This review is intended for clinicians who know the local prevalence of HIV infection and who see patients in primary care clinics or in emergency
departments.

Statistical Definitions
Likelihood ratio
The odds that a given test result comes from someone with the
target condition. Likelihood ratio values greater than 1.0 mean the
test result makes the condition more likely, whereas values less than
1.0 make the condition less likely.
I2 Statistic
The I2 statistic is a test of heterogeneity that describes the percentage of variability (0%-100%) that is due to real differences as
opposed to random variation. Values on the order of 25% are considered to have low variability, 50% have moderate variability, and
75% have variability that is more likely real rather than random.
R2 Statistic

Methods
Search Strategy and Quality Review
Eligible studies compared patient-reported active or recently
experienced (ie, last 6 months in HIV seroconversion studies)
symptoms and physical examination findings between patients
with early HIV infection and non-HIV-infected patients. We found
studies that were constrained to patients with symptoms, and we
found studies that reported the results of routine screening of primarily asymptomatic patients (eTable 1 in the Supplement). To
identify relevant articles, we searched MEDLINE and EMBASE
from 1980 to January 26, 2014. The search strategy used terms
including early, acute or primary HIV or HIV-1 infection, HIV seroconversion, MESH term HIV infections/diagnosis as well as terms
found to be useful for strategies for retrieving studies of diagnosis
(see eAppendix in the Supplement for Search Strategy).29 We
identified additional studies by searching reference lists of original
studies and review articles. Studies were not required to be
restricted to symptomatic patients. Two reviewers (E.W. and Peter
Van, BA, British Columbia Centre for Excellence in HIV/AIDS) independently reviewed abstracts for inclusion and the Rational Clinical Examination levels of evidence. Level 1 indicated the highest
quality and was assigned to studies that had independent blinded
comparison of the sign or symptom with a valid criterion standard
in a large number (for the purposes of this article, >100) of consecutive patients.30 Level 2 studies were similar to level 1 studies
but enrolled fewer than 100 patients. Level 3 studies enrolled nonconsecutive patients. Level 4 studies used nonindependent comparisons among a convenience sample of patients believed to
have the condition in question. We evaluated the sources of bias
with the Quality Assessment of Diagnostic Accuracy Studies
(QUADAS) tool (eTable 3 in the Supplement).30-32

Statistical Methods
We included studies that compared active or recently experienced
symptoms derived from medical history or signs assessed on physical examination aimed at detecting early HIV infection in adult patients. We excluded studies that only described symptoms and signs
of early HIV infection without comparison to an HIV-negative population as well as review articles that did not include original data. Because prevalence is highly variable and may differ in studies designed to quantify diagnostic accuracy of the clinical examination vs
population-based prevalence studies, we describe the disease frequency in the included studies. For population prevalence, we used
280

Quantifies the effect of a covariate on heterogeneity. When a test
has heterogeneous results, the R2 statistic quantifies the percentage of variability (0%-100%) between studies that is attributable
to the covariate.

data reports from the US Centers for Disease Control and Prevention and the World Health Organization.33,34
To evaluate the sensitivity, specificity, and likelihood ratios
(LRs) we constructed 2 × 2 contingency tables for each sign or
symptom. The reliability of symptoms and signs was quantified
with the κ statistic. Where necessary, 2 × 2 data were backcalculated from available data using methods described
elsewhere.35 Data were entered into Microsoft Excel spreadsheets
predesigned to calculate the sensitivity, specificity, LRs, and their
95% CIs; see Text Box. To create summary measures, we used
only studies that were of level 1 to 3 by the Rational Clinical Examination criteria.30 When a symptom or sign was assessed in 3 studies, data were pooled using separate univariate random-effects
meta-analysis (Comprehensive Meta-analysis version 2.0., Biostat
Inc); and when a finding was evaluated in 4 or more studies, data
were pooled using bivariate random effects summary measures.
SAS version 9.2 (SAS Institute Inc) was used to calculate random
effects summary measures and 95% CIs.36,37
For all analyses, heterogeneity was assessed with the I2 parameter, with values greater than 50% suggesting real heterogeneity
between studies rather than spurious heterogeneity.38 Because the
prevalence of HIV disease varies as a function of the population and
study setting, we used metaregression to determine the effect of
prevalence on the positive and negative LRs when the finding was
evaluated in 4 or more studies and cases for which the I2 was 50%
or more. The effect of prevalence on heterogeneity was quantified
with the R2 value, which describes the percentage of betweenstudy heterogeneity (quantified by the I2) that is explained by the
prevalence (Box).39

Results
Search Results
The search identified 1356 studies that were systematically
reviewed, with 21 articles eligible for qualitative synthesis (eFigure
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in the Supplement, flowchart of included studies). These 21 studies all included patients for whom there was a reasonable index of
suspicion of early HIV infection, which ranged from 66 to 7727
patients and included research studies of intravenous drug users,
sex-trade workers, and men who have sex with men, as well as
clinical studies of individuals presenting to general practitioners
and sexually transmitted infection clinics. Of these 21 studies, in 19
cases the study quality was level 1 to 3 by the Rational Clinical
Examination Quality checklist with bias addressed adequately on
m o s t i t e m s o f t h e Q U A D A S t o o l ( e Ta b l e s 1 -3 i n t h e
Supplement).31,32 Full details of study site characteristics are in
eTable 1 in the Supplement. Of these 19 studies, 16 studies
included measures of signs, symptoms, or both that were eligible
for meta-analysis based on being measured in 3 or more eligible
studies. These 16 studies included a total of 24 745 patients, 1253
of whom had early HIV infection.

Prevalence of Early HIV Infection
Prevalence in Studies That Evaluated Symptoms and Signs

The prevalence of early HIV infection was much higher in the studies designed to assess diagnostic accuracy of symptoms and signs
than in population prevalence estimates. Among the 21 diagnostic
accuracy studies for which study quality was level 1 through 3, only
6 studies had sufficient data for estimating the prevalence of early
HIV infection. The median prevalence was 1.5% and ranged from
0.26% in an unselected sample of men who have sex with men presenting for routine screening at a sexually transmitted infection clinic
in San Francisco40 to 2.18% in a study of HIV-serodiscordant couples
from Zambia.41
Population Rates

Recent estimates of US Centers for Disease Control and Prevention
estimate an overall incidence rate of 15.8 new HIV diagnoses/
100 000 people in 2011. This rate varies with different prevalences of behavioral risk factors (eg, men who have sex with men),
race/ethnicity, gender, and region of the country.33
The prevalence also varies with health care setting. Among patients presenting to emergency departments, the prevalence of early
HIV infection ranged from 0.05% in a study of unselected consecutive patients in San Francisco, California,42 to 1.0% in a study of symptomatic patients with possible HIV exposure in Boston,
Massachusetts.43 The prevalence of early HIV infection was 0.38%
among Londoners presenting to their primary care physicians with
an infectious mononucleosislike illness.44 A study capturing approximately 90% of US ambulatory care visits among those aged
13 through 54 years regardless of HIV risk factors estimated the
prevalence of early HIV infection in symptomatic patients to be
0.66% among those with fever, 0.50% among those with rash, and
0.16% among those with pharyngitis.45

Reliability of the History and Physical Examination
Several articles examined physician-patient variation and physicianphysician variation when assessing for the presence or absence of
symptoms and signs of HIV. In a survey of 315 chronically infected
HIV patients and their attending physicians from 34 inpatient and
outpatient HIV treatment facilities in France, recognition by physicians of moderately distressing patient symptoms was only fair to
poor for assessment of weight loss (κ = 0.50), fever (κ = 0.58), and

nausea and vomiting (κ = 0.36).46 Although interobserver agreement was not reported, in a study of 133 general internists and family practitioners, only 23 physicians (17.3%) correctly identified
lymphadenopathy in a patient with prominent diffuse
lymphadenopathy.47 In a prospective study of 32 randomly selected male sexual contacts of men with AIDS, agreement among 3
physicians for the presence or absence of generalized lymphadenopathy was fair (κ = 0.39-0.45).48

Accuracy of Individual Findings From the Clinical History
and Physical Examination
Symptoms

Meta-analysis of 17 symptoms revealed that genital ulcers (sensitivity, 0.08; specificity, 0.99; LR, 5.4; 95% CI, 2.5-12; I2 = 83%),
weight loss (sensitivity, 0.21; specificity, 0.96; LR, 4.7; 95% CI, 2.17.2; I2 = 77%), vomiting (sensitivity, 0.13; specificity 0.97, LR, 4.6; 95%
CI, 2.5-8.0; I2 = 0%) and swollen lymph nodes (sensitivity, 0.11; specificity, 0.98; LR, 4.6; 95% CI, 1.3-8.0; I2 = 52%) were most closely associated with early HIV infection (Table). When we assessed for a
possible effect of differing HIV prevalence across studies on heterogeneity, a history of oral ulcers (sensitivity, 0.13; specificity, 0.96; LR,
3.4; 95% CI, 1.2-9.4; I2 = 81%) was the only finding evaluated in 4 or
more studies for which HIV prevalence in the study population accounted for a significant percentage of the heterogeneity (R2 = 37%;
P = .047). Studies involving populations that have a higher prevalence of HIV infection found the presence of oral ulcers less useful
(lower positive LR) for diagnosing early HIV compared with studies
for which the prevalence was lower.
No symptoms had a negative LR that was 0.5 or lower, but the
absence of recent fever (sensitivity, 0.33; specificity, 0.90; LR, 0.74;
95% CI, 0.64-0.84; I2 = 78%) slightly decreased the likelihood of
early HIV infection. The prevalence of HIV infection in study populations did not significantly affect the negative LR of fever across studies (R2 = 20%; P = .14).
Signs

Meta-analysis of 7 signs showed that the presence of any lymphadenopathy (sensitivity, 0.39; specificity, 0.88; LR, 3.1; 95% CI, 1.05.2; I2 = 91%) had the largest positive LR. None of the heterogeneity across studies was attributable to difference in prevalence of
disease (R2 = 0%). The positive LR confidence interval for sitespecific lymphadenopathy in the inguinal region (95% CI, 1.5-6.4),
neck (95% CI, 1.1-4.3), or axillae (95% CI, 0.70-3.3) showed substantial overlap that added no information beyond the LR for the presence of any lymphadenopathy.
As with symptoms, no sign had a negative LR of 0.5 or less. The
absence of lymphadenopathy slightly decreased the likelihood of
early HIV infection (LR, 0.70; 95% CI, 0.49-0.92; I2 = 88%). The
prevalence of HIV infection had a large effect on the negative LR
(R2 = 83%; P < .001). Studies with higher prevalence of HIV infection found that the absence of lymphadenopathy was more useful
(a lower negative LR) compared with studies for which the prevalence was lower.

Combinations of Symptoms and Signs
Three studies assessed combinations of findings to assist in establishing a diagnosis of early HIV infection.49,50,52,58 Lavreys et
al58evaluated 6 symptoms and signs among female sex workers,
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Table. Summary Measures for Findings of Early HIV Infectiona
Likelihood Ratio
Studies

Sensitivity
(95% CI)

Specificity
(95% CI)

I2, %

Negative Results
(95% CI)

I2, %

Genital ulcerb

349-51

0.08 (0.02-0.24)

0.99 (0.97-1.0)

Weight lossc

749,52-57

0.21 (0.08-0.34)

0.96 (0.91-1.0)

5.4 (2.5-12)

83

0.99 (0.97-1.0)

43

4.7 (2.1-7.2)

77

0.83 (0.72-0.94)

Vomitingc

451,54,57,58

0.13 (0.05-0.31)

73

0.97 (0.94-0.99)

4.6 (2.5-8.0)

0

0.90 (0.73-0.97)

76

Swollen lymph nodesc

751,54-56,58-60

Diarrheac

1041,49-55,58,59

0.11 (0.02-0.21)

0.98 (0.95-1.0)

4.6 (1.3-8.0)

52

0.91 (0.83-0.99)

74

0.08 (0.02-0.14)

0.98 (0.96-1.0)

3.9 (2.3-5.4)

54

0.94 (0.89-0.99)

Arthralgiac

70

449,53,58,60

0.16 (0.10-0.24)

0.96 (0.90-0.98)

3.7 (1.9-7.4)

65

0.88 (0.81-0.93)

Feverc

0

1249,51-54,56-62

0.33 (0.21-0.44)

0.90 (0.86-0.95)

3.4 (2.4-4.4)

75

0.74 (0.64-0.84)

78

Ulcerc

549-51,54,57

0.13 (0.09-0.19)

0.96 (0.91-0.98)

3.4 (1.2-9.4)

81

0.91 (0.84-0.98)

70

Thrushb

341,53,62

0.03 (0.01-0.11)

0.99 (0.98-1.0)

3.3 (1.2-9.2)

9

0.99 (0.98-1.0)

Nauseab

349,54,55

0.10 (0.03-0.27)

0.97 (0.92-0.99)

3.2 (1.5-6.9)

86

0.97 (0.92-0.99)

29

Pharyngitisc

1049-54,58,60,62,63

0.15 (0.08-0.23)

0.95 (0.91-0.99)

3.1 (1.2-5.0)

79

0.89 (0.83-0.96)

68

Myalgia/arthralgiac

450,51,54,59

0.29 (0.13-0.51)

0.90 (0.85-0.94)

2.9 (2.1-3.8)

35

0.79 (0.57-0.92)

85

Night sweatsc

1041,49,51-55,57,59,62

0.12 (0.06-0.18)

0.96 (0.94-0.98)

2.9 (1.4-4.4)

76

0.92 (0.86-0.97)

69

Fatiguec

849-51,54,55,58,59,62

0.22 (0.11-0.33)

0.92 (0.87-0.97)

2.6 (1.0-4.2)

89

0.85 (0.75-0.96)

80

Headachesc

949-51,54,55,58-60,62

0.18 (0.13-0.24)

0.91 (0.88-0.94)

2.1 (1.7-2.5)

35

0.90 (0.85-0.93)

16

Genital wartb

350,54,55

0.02 (0.01-0.09)

0.99 (0.96-1.0)

2.0 (0.68-6.1)

21

0.99 (0.96-1.0)

30

Rashc

749,50,53,55,58-60

0.06 (0.03-0.12)

0.96 (0.95-0.97)

1.5 (0.67-3.5)

77

0.98 (0.92-1.0)

56

Any lymphadenopathyc

551-53,58,64

0.39 (0.10-0.67)

0.88 (0.72-1.0)

3.1 (1.0-5.2)

91

0.70 (0.49-0.92)

88

Inguinal
lymphadenopathyc

551,53,55,58,65

0.25 (0.09-0.52)

0.92 (0.67-0.98)

3.1 (1.5-6.4)

87

0.82 (0.69-0.92)

85

Genital ulcerc

651-53,55,58,65

0.18 (0.02-0.65)

0.93 (0.69-0.99)

2.4 (1.5-3.6)

52

0.89 (0.49-0.99)

80

Cervical
lymphadenopathyb

341,51,53

0.11 (0.04-0.28)

0.95 (0.87-0.98)

2.2 (1.1-4.3)

71

0.95 (0.87-0.98)

46

Rashc

441,51,52,58

0.08 (0.00-0.16)

0.95 (0.90-0.99)

1.5 (0.45-2.6)

82

0.97 (0.91-1.0)

74

Axillary lymphadenopathyb

341,51,53

0.06 (0.02-0.19)

0.96 (0.90-0.99)

1.5 (0.70-3.3)

74

0.96 (0.90-0.99)

82

Genital wartb

351,52,58

0.04 (0.01-0.16)

0.98 (0.94-0.99)

1.4 (0.51-3.6)

0

0.98 (0.94-0.99)

0

Finding

Positive Results
(95% CI)

Symptoms

Oral

3.9

Signs

a

See eTable 4 in the Supplement for results from individual studies.

b

Separate univariate random-effects estimates for sensitivity, specificity, and
likelihood ratio, for results that were available for only 3 different studies.

c

including recent fever, vomiting, diarrhea, being too sick to work,
inguinal lymphadenopathy, and vaginal candidiasis. Among this
sample, having 4 or more signs or symptoms made HIV much
more likely (sensitivity, 0.17; specificity, 0.99; LR, 12; 95% CI, 7.720), whereas having no signs or symptoms (sensitivity, 0.79;
specificity, 0.55) was associated with an LR of 0.39 (95% CI, 0.270.57). Sharghi et al50 used data from a vaccine preparedness study
to identify 4 key clinical factors predicting early HIV infection:
recent sexually transmitted infection (chlamydia, nonspecific urethritis, or gonorrhea), recent fever or drenching night sweats,
recent exposure to HIV, and any illness lasting 3 or more days.
Among this sample, reporting 3 or 4 (sensitivity, 0.19; specificity,
0.97) of these findings gave an LR of 6.9 (95% CI, 4.3-11), whereas
no signs or symptoms (sensitivity, 0.62; specificity, 0.65) gave an
LR of 0.59 (95% CI, 0.45-0.77). Mlisana et al49 assessed 17 symptoms and signs of early HIV infection. Among this sample, 4 or
more symptoms (sensitivity, 0.14; specificity, 0.99) and signs gave
an LR of 11 (95% CI, 5.2-21), whereas having no signs or symptoms
(sensitivity, 0.12; specificity, 0.96) gave an LR of 0.91 (95% CI,
0.96-0.97). Using data from the 3 studies that considered combi282

Bivariate random-effects estimates for sensitivity, specificity, and likelihood
ratio for results reported for 4 or more studies.

nations of historical feature s or physical examination
findings,49,50,58 the summary LR for a patient with 0 findings was
0.47 (95% CI, 0.38 – 0.58; I2 = 0%). We did not include 2 studies
using rapid HIV test results in their algorithms because these tests
are not routinely available to physicians.51,52

Limitations
Variation in HIV prevalence by geography and study setting precluded derivation of a single prior probability estimate. Establishing a diagnosis of early HIV will depend on the clinician knowing the
HIV prevalence in his/her practice. For primary care clinicians not
working in known higher-HIV-prevalence settings and uncertain of
HIV prevalence in their clinical practice, we suggest using a pretest
probability of 0.5% for presumed lower-risk patients (eg, outside of
a known risk group) and 1.0% among higher-risk patients (eg, men
who have sex with men, intravenous drug using).33 Although the
prevalence of disease has geographic variability, the change in prevalence may not affect the value of symptoms and signs because our
metaregression statistics (R2) suggested that the HIV prevalence
does not affect LRs for most findings.

JAMA July 16, 2014 Volume 312, Number 3

jamanetwork/2014/jama/16jul2014/jrc140004

jama.com

PAGE: left 5

SESS: 31

OUTPUT: Jun 26 15:25 2014

Early HIV Infection

The Rational Clinical Examination Clinical Review & Education

Symptoms of early HIV infection may be similar regardless of
mode of HIV acquisition,66 but intravenous drug users may report
symptoms less frequently.67 In this context, reviewed studies and
studies used to derive prevalence estimates included heterogeneous populations including research studies of intravenous drug
users, sex-trade workers, and men who have sex with men and clinical studies of individuals presenting to emergency departments, general practitioners, and sexually transmitted infection clinics. It is possible that groups of patients with different risk exposures (eg,
intravenous drug users vs men who have sex with men) could selfreport symptoms differently, which would create variability in the
sensitivity and specificity. A potential source of a small amount of
heterogeneity is that newer, more sensitive HIV testing techniques
were not available for the older studies, which often assessed for
symptoms and signs during scheduled follow-up periods (eg, every 6 months). Recent studies that used p24 antigen or polymerase chain reaction can identify individuals actively experiencing early or acute HIV infection before HIV antibodies and, in some
cases, symptoms develop.68 This would affect the sensitivity and
specificity by classifying some patients with disease who would have
been missed in older studies. Finally, many of these studies were done
in high-prevalence settings, such as sub-Saharan Africa, where the
prevalence of certain identified signs (eg, genital ulcer disease) is also
more prevalent (eTable 1 in the Supplement).

Scenario Resolution
This patient presented to the emergency department with possible HIV exposure through her recent sexual contacts and had findings consistent with a viral illness. Based on this, the physician may
estimate the likelihood of early HIV infection at approximately 1%,
depending on the baseline prevalence in this setting.45 Using the results from the Table, the history of recent weight loss has the highest LR of all historical findings (LR, 4.7) and only modestly increases the likelihood of HIV infection to 4.5%. The history and
physical examination are not particularly helpful in this case, and the
physician should follow guidelines recommending universal HIV testing in this setting.20,21 Should antibody testing be negative, where
available, it would be reasonable to seek out the use of more sensitive testing modalities as described above or serial antibody testing when more sensitive tests are presently unavailable.68
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Clinical Bottom Line
Globally, the HIV epidemic remains a significant source of morbidity and mortality with large numbers of new infections in individuals who are unaware of their infection.5 Because many benefits can
result from early case identification, including reduced risk behavior,6
improved survival,7,8 and decreased HIV transmission,9-11 several
guidelines now recommend universal screening.20,21
Because early HIV infection is commonly associated with a welldescribed acute retroviral syndrome in the weeks after infection,26
it could be hoped that the clinical examination could help identify
symptoms and signs facilitating establishing the diagnosis of early
HIV infection. Unfortunately, the likelihood ratios suggested that
there was only limited utility of the clinical examination findings. Specifically, several patient history features, including genital ulcer disease, weight loss, vomiting, and swollen lymph nodes modestly increased the likelihood of early HIV infection being present, whereas
the absence of lymphadenopathy on physical examination and the
absence of recent fever on history slightly decreased the likelihood
of the presence of early HIV infection. Individual studies assessing
combinations of symptoms and signs showed that 4 or more findings increase the likelihood of early HIV infection (LR range, 7-12)
whereas the absence of findings modestly decreased the likelihood of infection (negative LR, 0.47).49,50,58
Based on this evidence, when a physician suspects early HIV infection, a thorough assessment of possible HIV exposure through
a sexual and drug use history should be undertaken. It is reasonable to closely examine the patient for genital ulcers and for pharyngeal, cervical, supraclavicular, epitrochlear, and inguinal or femoral lymphadenopathy.69,70 In addition to HIV, genital ulcers could
be caused by genital herpes, lymphogranuloma venereum, chancroid, or primary syphilis.71
Importantly, physician assessment of symptoms and signs of HIV
infection may be unreliable for identifying findings characteristic for
HIV.46-48 Furthermore, the substantial costs and harms of not diagnosing HIV infection coupled with the limited utility of the LRs for
the clinical examination findings means that physicians should not
rely on the presence or absence of symptoms or signs to select patients for HIV testing. Instead, routine universal screening for HIV
infection among adults is more effective for identifying HIV disease than the clinical examination.20,21
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