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On December 5, 2014, this report was posted as an MMWR 
Early Release on the MMWR website (http://www.cdc.gov/mmwr).

Since early 2014, there have been more than 6,000 reported 
deaths from Ebola virus disease (Ebola), mostly in Guinea, 
Liberia, and Sierra Leone (1). On July 9, 2014, CDC activated 
its Emergency Operations Center for the Ebola outbreak 
response and formalized the consultation service it had been 
providing to assist state and local public health officials and 
health care providers evaluate persons in the United States 
thought to be at risk for Ebola. During July 9–November 15, 
CDC responded to clinical inquiries from public health 
officials and health care providers from 49 states and the 
District of Columbia regarding 650 persons thought to be at 
risk. Among these, 118 (18%) had initial signs or symptoms 
consistent with Ebola and epidemiologic risk factors placing 
them at risk for infection, thereby meeting the definition of 
persons under investigation (PUIs). Testing was not always 
performed for PUIs because alternative diagnoses were made 
or symptoms resolved. In total, 61 (9%) persons were tested 
for Ebola virus, and four, all of whom met PUI criteria, had 
laboratory-confirmed Ebola. Overall, 490 (75%) inquiries con-
cerned persons who had neither traveled to an Ebola-affected 
country nor had contact with an Ebola patient. Appropriate 
medical evaluation and treatment for other conditions were 
noted in some instances to have been delayed while a person 
was undergoing evaluation for Ebola. Evaluating and manag-
ing persons who might have Ebola is one component of the 
overall approach to domestic surveillance, the goal of which 
is to rapidly identify and isolate Ebola patients so that they 
receive appropriate medical care and secondary transmission 
is prevented. Health care providers should remain vigilant and 
consult their local and state health departments and CDC 
when assessing ill travelers from Ebola-affected countries. 
Most of these persons do not have Ebola; prompt diagnostic 
assessments, laboratory testing, and provision of appropriate 
care for other conditions are essential for appropriate patient 
care and reflect hospital preparedness.

As part of CDC’s Emergency Operations Center activation, 
CDC staff assist state and local health departments to evalu-
ate PUIs for Ebola. PUIs are defined as persons who, based 
on initial screening and clinical assessment, have 1) signs or 

symptoms consistent with Ebola* and 2) an epidemiologic 
risk factor† within the 21 days before symptom onset (2,3). 
CDC recommends testing for Ebola virus when persons are 
confirmed to have compatible clinical presentations and 
epidemiologic risk factors. For clinical inquiries that resulted 
in Ebola virus testing, tests were conducted in local or state 
public health laboratories, most of which are part of the CDC 
Laboratory Response Network, or in the CDC laboratory (4).

For this report, CDC reviewed inquiries concerning poten-
tial PUIs received by CDC during July 9–November 15, 
2014, from U.S. health departments or health care providers. 
Information was compiled from call logs to assess source of 
inquiry, the person’s travel history or other risk factors for 
Ebola, clinical presentation, and subsequent Ebola test results.

During July 9–November 15, 2014, CDC responded to 
clinical inquiries regarding 650 persons from 49 states and 
the District of Columbia (Figure 1); 142 (22%) originated 
in health departments, and 508 (78%) were originated by 
clinicians with subsequent notification and engagement of the 
health department of jurisdiction. Among persons for whom 
demographic information was provided, 49% were female, 
median age was 34 years (range = 9 months–90 years), and 
16% were aged <18 years (information on sex and age were 
available for 82% and 66%, respectively). Overall, 138 (21%) 
persons had traveled to an Ebola-affected country, 22 (3%) had 
contact with an Ebola patient or patient’s body fluids in the 
United States, and 490 (75%) had neither risk factor. Among 
the 160 persons who had an epidemiologic risk factor, 118 
(74%) had at least one sign or symptom consistent with Ebola 
and therefore met PUI criteria. Inquiries concerning PUIs 
originated in 34 states and the District of Columbia. Inquiries 
averaged 10 per week (range = 1–25) until September 30, 
2014, when CDC confirmed the first Ebola case diagnosed in 
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*	Signs and symptoms consistent with Ebola include elevated temperature (or 
subjective fever), severe headache, fatigue, muscle pain, vomiting, diarrhea, 
abdominal pain, or unexplained hemorrhage. Many other conditions can cause 
combinations of these signs and symptoms.

†	Epidemiologic risk factors include contact with an Ebola patient or patient’s 
body fluids or travel to an Ebola-affected country within 21 days of symptom 
onset. Countries with widespread Ebola virus transmission include Guinea, 
Liberia, and Sierra Leone. Those with localized transmission included Senegal 
during August 29–September 26 and Nigeria during July 23–September 30. 
Since October 18, Mali has had cases in urban settings.
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to establish alternative diagnoses were reported to have been 
hampered or delayed because of infection control concerns. 
For example, laboratory tests to guide diagnosis or manage-
ment (e.g., complete blood counts, liver function tests, serum 
chemistries, and malaria tests) were reportedly deferred in 
some cases until there were assurances of a negative Ebola 
virus test result. In other instances, radiologic studies, such as 
computed tomography and ultrasound scans, or evaluation 
for noninfectious conditions, such as severe hypertension and 
tachycardia, were reportedly delayed while a diagnosis of Ebola 
was under consideration.

On October 27, 2014, CDC implemented a risk-stratified 
active monitoring program for all travelers arriving from Ebola-
affected countries to facilitate early detection of Ebola if these 
persons become ill (5). After arrival screening at designated 
U.S. ports of entry, health departments with jurisdiction at the 
travelers’ final destination perform daily active or direct active 
temperature and symptom monitoring§ for 21 days after the 
last possible Ebola exposure (6,9). Among the 650 inquiries 
described in this report, 107 (16%) occurred after active moni-
toring was instituted, and among these, 60 (56%) concerned 
persons who had traveled outside the United States, but only 17 
(16%) had been to an Ebola-affected country in the preceding 
21 days. Among these 17, a total of 14 were considered to be 
PUIs, because they had at least one sign or symptom consistent 
with Ebola. Upon evaluation of these 14 persons, nine were 
tested for Ebola and none were positive. Among the five who 
were not tested, an alternative diagnosis was made in three 
persons and symptoms resolved in two.

Discussion

Since July 2014, CDC has provided enhanced consultation 
regarding potential Ebola cases to state and local health depart-
ments and health care providers throughout the United States, 
and has ensured that Ebola virus testing is widely available. As 
of December 3, 2014, a total of 44 state and local public health 
laboratories in 39 states and the District of Columbia are capable 
of conducting Ebola virus testing. This system of consultation 
and testing identified all four Ebola patients diagnosed in the 
United States. Each of these patients had Ebola-compatible 
clinical features and identifiable risk factors, highlighting the 
importance of a carefully obtained clinical and travel history. 
The combination of a high index of clinical suspicion by 
health care providers with expert consultation by state and local 
health departments and CDC has resulted in high sensitivity 

the United States (7); after this, the number of weekly clinical 
inquiries increased, peaking at 227 in mid-October. Most of 
the increase in inquiries was related to persons with no risk 
factors for Ebola (Figure 2).

A total of 61 (9%) persons were tested for Ebola virus at 
CDC’s recommendation or by health department request; 
testing was not always performed for PUIs because alterna-
tive diagnoses were made or symptoms resolved. Of the 61 
tested, 35 (57%) had traveled to an Ebola-affected country, 
16 (26%) reported contact with an Ebola patient or their 
body fluids in the United States, and 10 (16%) had no Ebola 
risk factors but were tested at the request of the state or local 
health department (Table). Symptom history was available for 
60 of the 61 persons tested; 56 (93%) had at least one sign or 
symptom consistent with Ebola. Specimens from 27 (44%) 
persons were tested at a state or local public health laboratory 
and confirmed at CDC, 15 (25%) were tested only at a public 
health laboratory and declared negative, and the remaining 19 
(31%) were tested only at CDC.

Four persons were diagnosed in the United States with 
laboratory-confirmed Ebola; one died (7,8). Three were 
health care workers, two of whom provided intensive care to 
the first patient diagnosed in the United States. No secondary 
infections occurred among these four patients’ household or 
community contacts.

Among 33 recent travelers who tested negative for Ebola, 
alternative diagnoses were available for 13, the most common 
being malaria (n = 5) and viral illnesses (n = 4), including 
influenza. At least two persons who tested negative for Ebola 
died from other causes. Based on reports from health depart-
ments and health care providers, in several instances efforts 

FIGURE 1. Number of clinical inquiries from health departments and 
health care providers regarding persons thought to be at risk for Ebola 
virus disease, by state — United States, July 9–November 15, 2014
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§	Under active monitoring, state or local public health officials communicate 
daily with persons at risk for Ebola to check for the presence of fever or other 
signs or symptoms consistent with Ebola. Direct active monitoring means health 
officials conduct active monitoring through direct observation.
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in detecting cases, which is of paramount importance to public 
health, especially for a disease as dangerous as Ebola.

The active monitoring program requires that all travelers 
from affected countries be monitored by local public health 
authorities for fever or other symptoms that might be early 
manifestations of Ebola for the duration of a 21-day incuba-
tion period. Symptomatic persons are referred and transported 
per protocols for Ebola (10,11) for clinical evaluation to a 
predetermined hospital that is prepared to assess and care for 
a PUI, thereby minimizing the possibility of secondary trans-
mission and ensuring prompt evaluation and early initiation 
of treatment. From October 11, when entry screening began at 
U.S. airports, through November 15, a total of 2,263 travelers 
arriving from Guinea, Liberia, and Sierra Leone were screened, 
and none had symptoms during travel. One of these incoming 

travelers went on to develop Ebola; this person was asymp-
tomatic at the time of entry screening, underscoring the value 
of post-arrival active monitoring as currently implemented.

The findings in this report are subject to at least two limita-
tions. First, although this report describes all clinical inquiries 
received by CDC and accounts for all definitive Ebola virus 
tests conducted within the United States at public health or 
CDC laboratories, it does not represent all clinical inquiries 
received by health departments. Second, because clinical data 
were not systematically collected, information on certain 
variables might be incomplete.

A coordinated, national surveillance system facilitating the 
early detection of Ebola is an important defense against the 
possibility of importation and transmission within the United 
States and facilitates patients’ early access to medical care. CDC’s 

*	Epidemiologic risk factors include contact with an Ebola patient or patient’s body fluids or travel to an Ebola-affected country within 21 days of symptom onset. 
Countries with widespread Ebola virus transmission include Guinea, Liberia, and Sierra Leone. Those with localized transmission included Senegal during 
August 29–September 26 and Nigeria during July 23–September 30. Since October 18, Mali has had cases in urban settings.

FIGURE 2. Number of clinical inquiries from health departments and health care providers regarding persons thought to be at risk for Ebola 
virus disease (Ebola), by epidemiologic risk factor* and epidemiologic week — United States, July 9–November 15, 2014
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website provides up-to-date information on which travel areas 
might pose a risk (12). Clinicians should maintain a high index 
of suspicion and consult their local and state health departments 
and CDC when ill travelers from Ebola-affected countries are 
identified, although it is important to recognize that the likeli-
hood of Ebola even among symptomatic travelers returning 
from these countries is very low. In the hospital setting, where 
policies and procedures should be in place to safeguard health 
care workers, consideration of Ebola should not delay diagnostic 
assessments, laboratory testing, and institution of appropriate 
care for other, more likely medical conditions.

Acknowledgments

Laboratory/Epidemiology Task Force, 2014 Ebola Response 
Team, CDC: Alicia Anderson, Justin K. Arnold, John Beltrami, 
Virginia B. Bowen, Cristina Cardemil, , Joseph Cavanaugh, Steven W. 
Champaloux, Michelle S. Chevalier, Mary J. Choi, Jennifer R. 
Cope, Whitni Davidson, Sanjaya Dhakal, Deborah Dowell, Lyn 
Finelli, Lauren E. Finn, LeAnne M. Fox, Anne Marie France, Alicia 
Fry, Shikha Garg, Maleeka Glover, Yoni Haber, Konrad Hayashi, 
Christine Ho, Margaret Honein, Christopher Hsu, Martha Iwamoto, 
Brendan Jackson, Bob Kirkcaldy, Pallavi A. Kache, Rashon Lane, 
Shirley Lecher, Rebecca Levine, Benjamin A. Levy, Ryan Maddox, 
Ellyn Marder, Matthew Moore, Karen Neil, Anna E. Newton, Leisha 
Nolen, Minal K. Patel, Heather N. Paulin, Nicki Pesik, Brett W. 
Petersen, Kanta Sircar, Charnetta L. Smith, Rachel M. Smith, 
Christopher A. Taylor, Naomi Tepper, Sara M. Tomczyk, Timothy M. 
Uyeki, Matthew Westercamp, Jennifer Williams.

	 1Epidemic Intelligence Service, CDC; 2Epidemiology/Laboratory Task Force, 
2014 Ebola Response Team, CDC; 3Division of Environmental Hazards and 
Health Effects, National Center for Environmental Health, CDC; 4Division 
of STD Prevention, National Center for HIV/AIDS, Viral Hepatitis, STD, 
and TB Prevention, CDC; 9Division of HIV/AIDS Prevention, National Center 
for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, CDC; 5Division of 
Health Informatics and Surveillance, Center for Surveillance, Epidemiology, 
and Laboratory Services, CDC; 6Division of High-Consequence Pathogens 
and Pathology, National Center for Emerging and Zoonotic Infectious Diseases, 
CDC; 7Division of Preparedness and Emerging Infections, National Center 
for Emerging and Zoonotic Infectious Diseases, CDC; 12Division of Vector-
Borne Diseases, National Center for Emerging and Zoonotic Infectious Diseases, 
CDC; 8Division of Global Disease Detection and Emergency Response, Center 
for Global Health, CDC; 9Global Immunization Division, Center for Global 
Health, CDC; 10Division of Bacterial Diseases, National Center for 
Immunization and Respiratory Diseases, CDC; 11Division of Viral Diseases, 
National Center for Immunization and Respiratory Diseases, CDC 
(Corresponding author: Mateusz (Matt) P. Karwowski, ydh4@cdc.gov, 
770-488-4397)

References
1.	CDC. 2014 Ebola outbreak in West Africa: case counts. Available at http://

www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/case-counts.html. 
2.	CDC. Case definition for Ebola virus disease (EVD). Available at http://

www.cdc.gov/vhf/ebola/hcp/case-definition.html. 
3.	CDC. Epidemiologic risk factors to consider when evaluating a person 

for exposure to Ebola virus. Available at http://www.cdc.gov/vhf/ebola/
exposure/risk-factors-when-evaluating-person-for-exposure.html. 

4.	CDC. Interim guidance for specimen collection, transport, testing, and 
submission for persons under investigation for Ebola virus disease in the 
United States. Available at http://www.cdc.gov/vhf/ebola/hcp/interim-
guidance-specimen-collection-submission-patients-suspected-infection-
ebola.html. 

What is already known on this topic?

The 2014 epidemic of Ebola virus disease (Ebola) is the largest 
Ebola epidemic ever known, with more than 6,000 deaths to 
date in Guinea, Liberia, and Sierra Leone. CDC offers consulta-
tion to state and local health officials and health care providers 
evaluating persons possibly at risk for Ebola. State-based, active 
monitoring of travelers arriving from Ebola-affected countries 
began on October 27, 2014.

What is added by this report?

During July 9–November 15, 2014, CDC responded to clinical 
inquiries regarding 650 persons in the United States. Sixty-one 
(9%) were tested for Ebola virus, and four were positive, 
including two travelers. Of the 17 persons who arrived in the 
United States from an Ebola-affected country after state-based 
active surveillance began, none had Ebola. Appropriate medical 
evaluation and treatment for other conditions were noted in 
some instances to have been delayed while a person was 
undergoing evaluation for Ebola.

What are the implications for public health practice?

State-based active monitoring facilitates the early detection of 
signs and symptoms among incoming travelers with known risk 
factors for Ebola. Health departments and health care workers 
should remain vigilant, but consideration of Ebola should not 
delay other indicated medical care.

TABLE. Clinical presentation and epidemiologic risk factors among 
persons under investigation for possible Ebola virus disease (Ebola)* 
who were tested for Ebola virus, by test result — United States, 
July 9–November 15, 2014

Characteristic

Test result 

Positive 
(n = 4)

Negative 
(n = 57)*

No. (%) No. (%)

Clinical presentation
Subjective fever or core temperature 

≥100.4°F (≥38.0°C)
4/4 (100) 40/56 (71)

Vomiting or diarrhea 2/4 (50) 25/56 (45)
At least one sign or symptom consistent 

with Ebola†
4/4 (100) 52/56 (93)

Risk factor
Travel to an Ebola-affected country§ 2/4 (50) 33/57 (58)
Contact with an Ebola patient or 

patient’s body fluids
2/4 (50) 14/57 (25)

No identifiable risk factors 0/4 (0) 10/57 (18)

*	Symptom history was available for 56 of 57 persons who tested negative for 
Ebola virus.

†	Signs and symptoms consistent with Ebola include elevated temperature (or 
subjective fever), severe headache, fatigue, muscle pain, vomiting, diarrhea, 
abdominal pain, or unexplained hemorrhage.

§	Countries with widespread Ebola virus transmission include Guinea, Liberia, 
and Sierra Leone. Those with localized transmission included Senegal during 
August 29–September 26 and Nigeria during July 23–September 30. Since 
October 18, Mali has had cases in urban settings.
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