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Table S1- PRISMA Checklist
[image: ]PRISMA 2009 Checklist
	Section/topic 
	#
	Checklist item 
	Reported on page # 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	1

	ABSTRACT 
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	4

	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	4

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	5

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	5-6

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	5-6

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	35

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	5-6

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	6-7

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	6-7

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	-

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	6

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	-




	Section/topic 
	#
	Checklist item 
	Reported on page # 

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	-

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	8-9

	RESULTS 
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	36

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	24-34
SA: 4-12

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	-

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	24-34

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	-

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	-

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	16-17

	DISCUSSION 
	

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	17-21

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	20-21

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	22

	FUNDING 
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	3



From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097 
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Table S2. Studies reporting prevalence of hepatitis C virus among populations at indirect or intermediate risk of exposure in Egypt.

	Citation
	Year 
	Location
	Sampling
	Population characteristic 
	Sample size
	Sero-prevalence
	RNA prevalence

	
	
	
	
	
	
	
	

	Diabetic patients

	El-Nanawy,95[1]
	N/A 
	Alexandria city, Alexandria
	CS 
	Children
	17
	29.4%
	N/A

	Zekri,02[2]
	1998-00
	Cairo city, Cairo
	CS
	
	30
	20.0%
	N/A

	Kandil,07[3]
	2004-6
	Cairo city, Cairo
	CS
	Children
	34
	44.1%
	N/A

	Elmagd,08[4]
	1976-04
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	286
	60.30%
	N/A

	El-Karaksy,10[5]
	2007-8
	Cairo city, Cairo
	CS
	Children
	692
	2.5%
	N/A

	
	
	
	
	
	
	
	

	Hospitalized outpatients

	Halim,99[6]
	1996
	Cairo city, Cairo
	CS
	
	51
	43.1%
	N/A

	Kalil,10[6]
	2004-5
	Assuit, Upper Egypt
	CS
	Children 
	150
	8.0%
	4.7%

	
	
	
	
	
	
	
	

	Hospitalized populations

	Khalifa,93[7]
	1990-1
	Cairo city, Cairo
	CS
	Hospitalized children
	84
	0.0%
	N/A

	El-Medany,99[8]
	N/A
	Mansoura, Dakahlia, Lower Egypt
	CS
	Surgery patients
	44
	72.8%
	N/A

	
	
	
	
	
	
	
	

	Children of index cases

	Agha,98[9]
	1996-7
	Mansoura, Dakahlia, Lower Egypt
	CS
	Newborns to HCV+ mothers
	18
	N/A
	11.1%

	Madwar,99[76]
	N/A
	N/A
	CS
	Children of chronic HCV patients
	355
	0.0%
	N/A

	Kassem,00[10]
	1996
	Alexandria city, Alexandria
	CS
	Infants of HCV+ mothers
	19
	N/A
	9.0%

	Shebl,09[11]
	1997-01
	Nile River Delta, Lower Egypt
	CS
	Infants to HCV RNA positive mothers
	232
	N/A
	6.5%

	Zahran,10[12]
	2008-9
	Assuit, Upper Egypt
	CS
	Children of HCV+ mothers, at birth 
	40
	0%
	5.0%

	Zahran,10[12]
	2008-9
	Assuit, Upper Egypt
	CS
	Children of HCV+ mothers  at 3 months
	40
	7.5%
	7.5%

	Zahran,10[12]
	2008-9
	Assuit, Upper Egypt
	CS
	Children of HCV+ mothers  at 8 months
	40
	10.0%
	10.0%

	Abdulqawi,10[13]

	2003-8
	Benha, Qalubiya, Lower Egypt
	CS
	Infants of infected women, 1st month of life
	53
	81%
	13.0%

	Abdulqawi,10[13]

	2003-8
	Benha, Qalubiya, Lower Egypt
	CS
	Infants of infected women, 6th month of life
	53
	N/A
	3.8%

	Abo Elmagd,11[14]
	N/A
	N/A
	CS
	Infants of HCV infected mothers
	8
	N/A
	25.0%

	
	
	
	
	
	
	
	

	Spouses of index patients

	El-Zayadi,97[15]
	N/A
	Cairo city, Cairo
	CS
	
	N/A
	16.7%
	N/A

	Madwar,99[76]
	N/A
	N/A
	CS
	
	200
	14.0%
	N/A

	Morad,11[16]
	N/A
	N/A
	CS
	Males
	100
	25.0%
	N/A

	Morad,11[16]
	N/A
	N/A
	CS
	Females
	100
	46.0%
	N/A

	Morad,11[16]
	N/A
	N/A
	CS
	
	200
	35.5%
	N/A

	
	
	
	
	
	
	
	

	Family contacts of index patients

	El-Zayadi,97[15]
	N/A
	Cairo city, Cairo
	CS
	
	265
	5.7%
	1.1%

	
	
	
	
	
	
	
	

	STI patients

	Hassan,93[17]
	N/A
	N/A
	CS
	
	83
	10.0%
	N/A

	Ali,98[18]
	1993-5
	N/A
	CS
	
	95
	8.4%
	N/A

	
	
	
	
	
	
	
	

	Prisoners

	Quinti,95[19]
	1992-4
	Alexandria city, Alexandria
	CS
	
	124
	31.4%
	N/A

	
	
	
	
	
	
	
	

	Select professions

	Shalaby,10[20]
	2007
	Gharbia, Lower Egypt 
	CS
	Barbers
	308
	12.3%
	9.1%

	Hindy,95[21]
	N/A
	Cairo city, Cairo
	CS
	Dentists
	35
	2.9%
	N/A

	El-Ahmady,94[22]
	N/A
	Cairo city, Cairo
	CS
	Healthcare workers 
	159
	23.9%
	N/A

	El Gohary,95[66]
	1990-2
	Suez city, Suez and Ismailia, Lower Egypt
	CS
	Healthcare workers
	78
	7.7%
	N/A

	Yates,99[23]
	N/A
	Cairo city, Cairo
	CS
	Healthcare workers 
	466
	15.7%
	N/A

	Abdelwahab,11[24]
	2008-10
	Menoufia, Lower Egypt
	CS
	Healthcare workers
	842
	16.6%
	12.0%

	
	
	
	
	
	
	
	

	Periodontal disease patients

	Farghaly,98[25]
	N/A
	N/A
	CS
	
	100
	13.0%
	N/A

	CS = convenience sampling;  N/A = not available





Table S3. Studies reporting hepatitis C virus prevalence among special clinical populations in Egypt.
	Citation
	Year 
	Location
	Sampling
	Population characteristic 
	Sample size
	Sero-prevalence
	RNA prevalence

	
	
	
	
	
	
	
	

	non-Hodgkin’s Lymphoma (NHL) patients

	Cowgill,04[26]
	1999-2003
	Cairo city, Cairo
	CS 
	
	220
	48.1%
	42.7%

	El-Sayed,06[27]
	2002
	Cairo city, Cairo
	CS
	
	29
	27.5%
	20.7%

	Goldman,09[28]
	1999-2004
	Cairo city, Cairo
	CS
	
	296
	47.0%
	38.9%

	Kassem,09[29]
	2008-09
	N/A 
	CS
	
	37
	40.5%
	N/A

	Farawela,12[30]
	2010-1
	Cairo city, Cairo
	CS
	
	100
	43%
	N/A

	
	
	
	
	
	
	
	

	Orthopedic patients

	Cowgill,04[26]
	1999-2003
	Cairo city, Cairo
	CS
	
	222
	36.0%
	23.4%

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	Orthopedic patients : urban males
	63
	30.2%
	N/A

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	Orthopedic patients: urban females
	23
	30.4%
	N/A

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	Orthopedic patients : rural males
	113
	45.1%
	N/A

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	Orthopedic patients: rural females
	37
	54.1%
	N/A

	Goldman,09[28]
	1999-2004
	Cairo city, Cairo
	CS
	
	786
	37.4%
	23.8%

	
	
	
	
	
	
	
	

	Hilar cholangiocarcinoma patients

	Abdel Wahab, 07[32]
	1995-04
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	440
	54.0%
	N/A

	
	
	
	
	
	
	
	

	Kidney transplant patients

	Gohar,95[33]
	N/A
	N/A
	CS
	
	16
	81.3%
	N/A

	Sabry,07[34]
	1993-96
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	273
	61.9%
	N/A

	Abu Elmagd,08[4]
	1976-2004
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	316
	49.1%
	N/A

	
	
	
	
	
	
	
	

	Lichen Planus patients

	Ibrahim,99[35]
	1996-97
	Alexandria city, Alexandria
	CS
	
	43
	20.9%
	N/A

	Amer,07[36]
	N/A
	N/A
	CS
	
	30
	70.0%
	N/A

	
	
	
	
	
	
	
	

	Patients with dermotoses

	Ibrahim,99[35]
	1996-97
	Alexandria city, Alexandria
	CS
	
	30
	10.0%
	N/A

	Amer,07[36]
	N/A
	N/A
	CS
	
	30
	3.3%
	N/A

	
	
	
	
	
	
	
	

	Hodgkin’s Lymphoma patients

	Zekri,02[37]
	1998-2000
	Cairo city, Cairo
	CS
	
	30
	33.3%
	N/A

	
	
	
	
	
	
	
	

	Hepatocellular carcinoma patients

	Darwish,93[38]
	N/A
	Cairo city, Cairo
	CS
	
	70
	70.0%
	N/A

	Mabrouk,97[39]
	1995-96
	N/A
	CS
	
	32
	94.0%
	28%

	Darwish,97[40]
	N/A
	N/A
	CS
	
	94
	75.5%
	N/A

	Khalifa,99[41]
	N/A
	N/A
	CS
	
	61
	83.6%
	N/A

	Yates,99[23]
	N/A
	Cairo city, Cairo
	CS
	
	131
	76.0%
	N/A

	Abdel-Wahab,00[42]
	1994-99
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	385
	61.0%
	N/A

	Hassan,01[43]
	1995-96
	Cairo city, Cairo
	CS
	
	33
	75.8%
	N/A

	Rahman El-Zayadi,01[44]
	1992-95
	Cairo city, Cairo
	CS
	
	200
	71.1%
	N/A

	Zekri,02[37]
	1998-2000
	Cairo city, Cairo
	CS
	
	37
	86.5%
	N/A

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	HCC patients: urban males
	63
	87.3%
	N/A

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	HCC patients: urban females
	23
	69.6%
	N/A

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	HCC patients: rural males
	113
	90.3%
	N/A

	Ezzat,05[31]
	N/A
	Cairo city, Cairo
	CS
	HCC patients: rural females
	37
	83.8%
	N/A

	Abdel-Wahab,07[45]
	1992-2005
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	1,012
	79.6%
	N/A

	Abdel-Wahab,08[46]
	2005-06
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	80
	70.0%
	N/A

	El Bassuoni,08[47]
	N/A
	N/A
	CS
	
	15
	81.8%
	N/A

	Abdel-Maksoud,09[48]
	N/A
	N/A
	CS
	
	40
	52.5%
	N/A

	Taha,12[49]
	2007
	N/A
	CS
	
	1,643
	70%
	N/A

	
	
	
	
	
	
	
	

	Leukemia patients

	Meir,01[50]
	N/A
	Cairo city, Cairo
	CS
	Children with leukemia 
	54
	19.0%
	N/A

	
	
	
	
	
	
	
	

	Cutaneous vasculitis patients

	Ibrahim,99[35]
	1996-97
	Alexandria city, Alexandria
	CS
	
	19
	36.8%
	N/A

	
	
	
	
	
	
	
	

	Chronic Liver Disease patients

	El-Zayadi,92[51]
	N/A
	N/A
	CS
	Patients diagnosed with non-A non-B Hepatitis related CLD
	160
	66.8%
	N/A

	Abdel-Wahab,94[52]
	1992
	Cairo city, Cairo
	CS
	Adults on chronic liver disease or hepatoma
	354
	47.2%
	N/A

	Abdel-Wahab,94[52]
	1992
	Cairo city, Cairo
	CS
	Children with hepatosplenomegaly
	55
	16.4%
	N/A

	El-Ahmady,94[22]
	N/A
	N/A
	CS
	
	102
	50.0%
	N/A

	Waked,95[53]
	1992
	Menoufia, Lower Egypt
	CS
	
	1,023
	73.5%
	N/A

	Waked,95[53]
	1992
	Menoufia, Lower Egypt
	CS
	CLD patients: males
	645
	79.1%
	N/A

	Waked,95[53]
	1992
	Menoufia, Lower Egypt
	CS
	CLD patients: females
	378
	64.0%
	N/A

	Angelico,97[54]
	1993-95
	Rural villages, Alexandria
	CS
	
	135
	67.4%
	37.0%

	Madwar,97[55]

	N/A
	N/A
	CS
	
	120
	43.2%
	N/A

	El-Medany,99[8]
	N/A
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	45
	82.2%
	N/A

	Khalifa,99[41]
	N/A
	N/A
	CS
	
	61
	56.0%
	N/A

	Halim,99[6]
	1996
	Cairo city, Cairo
	CS
	
	50
	74.0%
	N/A

	Gad,01[56]
	1998
	Ismailia, Lower Egypt
	CS
	
	240
	76.0%
	N/A

	Strickland,02[57]
	N/A
	Nile River Delta, Lower Egypt
	CS
	
	237
	58.2%
	42.6%

	El-Zayadi,05[58]
	1993-2002
	Cairo city, Cairo
	CS
	
	22,450
	72.3%
	N/A

	El Bassuoni,08[47]
	N/A
	Cairo city, Cairo
	CS
	
	20
	75.0%
	N/A

	Zaki,11[59]
	2009-10
	Mansoura, Dakahlia, Lower Egypt
	CS
	Chronic liver failure patients
	100
	100.0%
	30%

	
	
	
	
	
	
	
	

	Bladder cancer patients

	Yates,99[23]
	N/A
	Cairo city, Cairo
	CS
	
	247
	47.0%
	N/A

	
	
	
	
	
	
	
	

	Rheumatic heart disease patients

	El-Nanawy,95[1]
	N/A
	Alexandria city, Alexandria
	CS
	
	20
	0.0%
	N/A

	
	
	
	
	
	
	
	

	Chronic Renal Failure patients

	Gohar,95[33]

	N/A
	N/A
	CS
	Chronic renal insufficiency patients on conservative treatments
	15
	53.3%
	N/A

	El Yazeed,06[60]
	2002-04
	Cairo city, Cairo
	CS
	Renal impairment patients
	40
	15.0%
	N/A

	Hammad,09[61]
	2008
	Mansoura, Dakahlia, Lower Egypt
	CS
	Children with CRF
	100
	52.0%
	N/A

	Hammad,09[61]
	2008
	Mansoura, Dakahlia, Lower Egypt
	CS
	Children with CRF pre-dialysis
	66
	30.3%
	N/A

	
	
	
	
	
	
	
	

	Cancer patients

	El-Ahmady,94[22]
	N/A
	N/A
	CS
	
	50
	62.0%
	N/A

	Attia,96[62]
	N/A
	Cairo city, Cairo
	CS
	
	429
	53.4%
	N/A

	Mostafa,03[63]
	2000-07
	Cairo city, Cairo
	CS
	Newly diagnosed patients with pediatric malignancies  (prior to starting treatment)
	111
	0.9%
	0%

	Mostafa,03[63]
	2000-07
	Cairo city, Cairo
	CS
	Newly diagnosed patients with pediatric malignancies  (after 6 months of chemotherapy)
	99
	13.1%
	5.1%

	Mostafa,03[63]
	2000-07
	Cairo city, Cairo
	CS
	Patients with pediatric malignancies who ended chemotherapy 
	111
	39.6%
	18.9%

	Sharaf-Eldeen,07[64]
	N/A
	Cairo city, Cairo
	CS
	Children with malignant cancer
	100
	43.0%
	N/A

	
	
	
	
	
	
	
	

	Jaundice patients

	Hassan,93[17]
	N/A
	N/A
	CS
	
	207
	29.0%
	N/A

	Gomatos,96[65]
	1993
	Cairo city, Cairo
	CS
	
	219
	8.4%
	N/A

	Quinti,97[66]
	N/A
	Cairo city, Cairo
	CS
	
	110
	27.3%
	18.2%

	
	
	
	
	
	
	
	

	Patients suspected of having liver disease

	Takagi,03[67]
	N/A
	Alexandria city, Alexandria
	CS
	
	57
	64.9%
	N/A

	Takagi,03[67]
	N/A
	Alexandria city, Alexandria
	CS
	Male
	45
	82.2%
	N/A

	Takagi,03[67]
	N/A
	Alexandria city, Alexandria
	CS
	Female
	12
	83.3%
	N/A

	Youssef,09[68]
	N/A
	Ismailia, Lower Egypt
	CS
	Individuals with elevated liver enzymes 
	214
	72.9%
	42.0%

	
	
	
	
	
	
	
	

	Patients with gastro intestinal bleeding	

	Mikhail, 07[69]
	2000-04
	Cairo city, Cairo
	CS
	Patients undergoing diagnostic upper-GI endocscopy
	859
	71.0%
	N/A

	
	
	
	
	
	
	
	

	Meningitis patients

	Attallah,04[70]
	N/A
	Cairo city, Cairo
	CS
	
	91
	90.0%
	N/A

	
	
	
	
	
	
	
	

	Patients with Organomegally

	Zaki,03[71]
	1998
	Abis village, Alexandria
	CS
	Individuals  with clinically detected organomegally (swollen liver/spleen)
	65
	33.8%
	N/A

	
	
	
	
	
	
	
	

	Urological patients

	Demian,04[72]
	N/A
	Mansoura, Dakahlia, Lower Egypt
	CS
	
	667
	45.1%
	N/A

	
	
	
	
	
	
	
	

	Systemic Lupus Erthematosus patients

	Kandil,07[73]
	2004-06
	Cairo city, Cairo
	CS
	Children with SLE
	15
	40.0%
	N/A

	
	
	
	
	
	
	
	

	Myelodysplastic Syndrome patients

	Mattar,11[74]
	2007-10
	Cairo city, Cairo
	CS
	
	69
	13.0%
	N/A

	
	
	
	
	
	
	
	

	Glomerulonephritis patients

	Abou-Zeid,11[75]
	N/A
	Alexandria city, Alexandria
	CS
	
	78
	59.0%
	N/A

	CS = convenience sampling; N/A = not available; HCC = hepatocellular carcinoma; CLD = chronic liver disease; CRF = chronic renal failure; GI = gastrointestinal bleeding; SLE = systemic lupus erthematosus











Table S4- Hepatitis C virus time trend analysis for each general population subgroup
	Subgroup
	Mean change in HCV prevalence
 (95% Confidence Interval)
	p-value

	Outpatient clinic attendees
	-0.17 (-1.50, 1.17)
	0.720

	Antenatal clinic attendees
	0.00 (-0.83, 0.83)
	0.999

	Blood donors
	-0.61 (-0.96, -0.26)
	0.001

	Rural village residents
	0.89 (-0.44, 2.21)
	0.178

	Children
	-0.46 (-1.93, 1.02)
	0.315

	Healthy populations
	-0.45 (-3.18, 2.29)
	0.711

	Army recruits/ Fire brigade personnel
	13.9 (-52.12, 79.92)
	0.228

	Other general populations
	-0.32 (-1.85, 1.21)
	0.552



We conducted univariate linear regression analyses examining the trend in hepatitis C virus (HCV) prevalence over time in each subgroup of the general population separately. The results of the analyses are shown above. There is a slight decline in prevalence in several subgroups, however, this was found to be statistically significant only among blood donors. This decline nevertheless is difficult to interpret since recruitment of blood donors changed over time. Thus, the observed downward trend may not reflect a true reduction in prevalence, as much as a change in the selection criteria of blood donors, particularly by excluding HCV positive individuals.








Figure S5- Hepatitis C virus time trend analysis among populations at direct or high risk of exposure
[image: ]
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