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The Egphan Reference Diagnostic Center (ERDC) was established sdith Usted States 
Agency for International Developmeat (USAD) and C.verment of E-t Pmding in 
1992. The ERDC has expanded as the result oiits par;itipation in two projects, the 
Schistosomiasis Raearch Pmject (SRP. 1988-1998) and the Scbistosomiasis Vaccine 
Development Project (SVDP. 1998-2002). The &titicy has d i v d e d  &om ics oiigkal 
s o d  of developing schistosomiasis diagnostic tests and vaccines. ad'has become a m t e  
oithe an facility capable ofsupporting the Minimy oiXea!!h and Population pfOK?) in 
studies concerning infectious diseases in Egypt. 

In response to the Egyptian MOHP's requen to review ccopemive in-councy activities 
in diseases, The United States Xgeacy for International Development 
(USiUDICaim) asked for a team to investigate the capabilities oipublic and private 
sector o rp in t i ons  in Egypt, including departments subordinated to the >COW?. wjth 
special reference to identifying and sumgkening diagnostic. e+demiolo@cai 
surveillance, and reference-level laboratory needs. In Febnrary 2W2, ;0is t o m  net  ~ t h  
representatives oiinsti~tions in Egp t  focusing on idendir$g p+s ancVor ~ u ~ d a o c i a  
in the system; where current and Fume effonr would be most -1je5.d; 816 where exisdng 
EXDC capabilities will require Funher strea~henin& aaining acd expansion bas& on 
feasible and economically sound technical methodologies. 

Tine team learned that an infectious disease nweillance progzm -wrs hitilted in E ~ u t  
in1999, and has since made remarkable pro- towards es-abl iski~~ a iurieiilance 
system and m e e ~ g  the recogized de6ciencies. In ;hm yean, ar. >lOiOt? tzs winen 
and assembled working documents to stan implcmmting an intemted countrp-ide 
surveillance and response network The team also observed rhar some l&ts o f h e  
MOW, notably Tne Emt i an  Cqaaization for Biological Prcducrs and Vaceaes 
(V.4CSERA) have done very well in filling the narionai and reG0-d needs. but =-odd 
need W e r  assistance in roundin: our their p r o m .  In c o n w ?  a o k e r  >!OH&' .unit 
the Sational Or,.anization for Drug Conml and Resean j l.XODC.AR). the re@tory 
authority for drugs. vaccines, and diagnotics, was obsmred to be a reiativeiy crsccat 
organization and in need of immediate upgadhg and sccn,$xning. 

The assessment team identified that the W C  could both ioncediiiareiy, and over the 
longer term, conmbute to the mengkening of many OL!C SfOt.2 ~ ~ L I = ~ I s .  n e  t e a  
therefore reconmends (a) that the rxisdng expertise within E D C  3e M y  iiri!zed by the 
MOW, and the Emt ian  private sector. @) that GSAD con~inue to 5 z d  r?d wpwn 
current and expanded activities of the ERDC, and (c)  ha^ in the kt.~?~: or'seic 
s~stainability, and effective operation, the M O D  allow ?he fadiq io develop some 
degea oiautonorny. 

The first task ior the ERDC will be to establish an Office oiHm..zn Xcsrxh btecdons  
(0HRP)-qistered Institutional Revim Board (RB) and obtain a Fcded-WiCe 
Xssum.ce (DNA) number. The imponance oirhis :o Egypt ;rTot i e  ovesta:cd. because 
\vithout it. collection of human serum shmples, and pWroming kixa!! ELL.* -, a d  vaccine 



@ids under U.S. Federal as well as international .&=ding will cot be able to proceed in 
E g y p ~  and ERDC will be mable to function in the international arena. 

Once this OW-re$stered IRB is established however. ERDC can aod shodd serve as 
source of new diagnostic technolog, and as primarj recipient o i t e cko iog  aansierred 
kom PATH, CDC, and/or NhMRU-3. 

For difficult to diapose and for other exotic diseases, the ERDC should serve as a 
reference dlagostic laboratory for MOHP sumelllance p r o p a s ,  the Cent@ pltic 
Health Laboratory, and for publidprivate medical laboratories. EXDC stoula also, in the 
longer term, serve as  the assayltesting a m  of a VTZU within VACSEK4, and to 
eventually serve as the re$onal resource center for di-ostic resting of public h d r h  
importance. 

The ERDC is therefore in a unique position of readiness to meet the cMlages, and to be 
able to provide miniup to other MOHP units a d  technical Safih other imitutes, as 
required. However it should not sit back, bur expacd its scope in or& to become a 
source of "South :o South" transfer of technolo@a, inclodins developr;cnt oidiagosxic 
tesrs oicommmial interest 

For easy reference, a power point presentation summarizing rhe recormez&rions has 
been attached. 



BACKGROUMD 

Infectious, endemic diseases are a sigificant public health problm in EQQ& especially 
in rural areas. In the bLinisUy of Health and Population (MOW) zsn on "EL~zncd 
Surveillance for Communicable Diseases, ~ n n i d  SU&~IY, l&&-~ecmbrr 2000" 
23 priority communicable diseases of imponance (later extended to 26) are given. Tkese 
include: 

Hepatitis (including infection due to hepatitis B and hepatitis C); 
Meningitislencephalitis (S. pnemoniae, H. inl7uenrce. .V. mmingiddis); 
Acute iebrile illness (S. mhi,  a. abomcs); 
Dysentery (includes Salmonella and Shigella species); 
Tuberculosis (TB); . mims; 
Hemorrhagic fever v i ~ ~ ~ e s  (including West Nile virus); 
Poliomyelitis; . Neonatal retanus; and 
Rabies 

The Emt ian  ?dOHP has expressed interes~ in reviewing coopemion beween Lkaciiities 
in the public and private sectors in the Field of diseaxs 6 t h  a to k;!itrie 
and expand services needed. In order to assin the MOHP in h i s  effor? the LEted Srates 
Agency for International Development (UsmyCai ro  asked the h-wa for . . 
Appropriate Technolog in Health (PATX) to investipte the capabiities of omens 
and depamnents subordinated to the blinisuy and their inte~elation a+& special 
reference to diaqostic, epidemiological and reierencc needs. A ream of Five s7jeciaIins ia 
the areas ofdi+nostics, vaccice developmen& and private sector pm~ocon .  q ~ r a e a d n g  
Centerj for Disease Control 2nd Prevention (CDC). P r o w  for h~prcpriate T x k o l o g  
in iiealth (PATH). .& Shams Univmity, and the World Health Ory-con (WiO). 
gathered in Caim in February ZOO2 to collect information. &us aci-vities a% &e 
institutions concerned and their representatives to form a d  draff an opkion 7ce hmdy 
team met with representatives Srom the Emt ian  Reference and D i a e c s  Ca tm  
(ERDC), various other units of the MOHP including the Cend Pub'uc 
Laboratories (CPHL), the National Organization for Drup Conmi %d .ia=.ch 
(YODCAR), the Emt ian  Organization for Biological Products a d  Vaccines 

miis Vaccine (VXCSERA), Naval Medical Research Unit- 3 (;VLLRU-i), ScSis:osozi - .  
Development P r o m  (SVDP), and seven dicerent private enuepr-e%T in me Et!d of 
commercial diaqosacs. The team focused on which coodnared :Eats &&t 5e .useful 
and where existing capabilities of EXDC may :quire scengbecening ?.I-6 exp+cs'.on izsed 
on feasible, economically sound technical metkodologies nee&* :o scrii+ix 9i:ir c ~ r t n t  
functions. Emphases were placed on: 

. Capabilities a d  needs for prioriry diseases 
Gaps in hie sysrem 
Redundwsies 



Institutional saen$hening 
Individual wining 

Parties Concerned 

With reference to the need for smnghening diagnostic and epidemiolo$c+l smeiUance 
capabilities, a number of MoK(' activities were identified such as the E?idenSology a d  
Surveillance unit (ESQ the HIVIAIDS Conaol Program, itcluding several MOW 
institutions, which might beneiit *om closer interaction and mutual assistaoca. %s iisr 
also included Uuited States-based institutions, i n t d o n a l  o rpnht io i s ,  fouzdacons. 
national academic instiru~ons, research institutions and private sector rctivides. Tce main 
interacting Egypt-based orzani+ations include the following: 

. Emtian  Reference and Diagostic Center @mC) 
M0I-P Cenaal Public Health Laboratories (CPHL) 
Xational Orgnization for Drug Con&ol and Research (YODCATT) 
Egyptian Organization for Biological Products and Vaccines (VACSERI) . Naval hlcdical Research b i t  (Xh\CRVt-3 

Relevance to UShID Health Office current plans 

The "Combating Endemic and Emn.$ng Diseases" (CEED) p j e c ;  iaitiated by 
GSXIDiCairo in 1996 supponed the Schistozomiasis Research Pmjec: (SW) a d  the 
follow-up Schistosomiaris Vaccine Development Project (SVDP) ia order to assin 
national conml eBom to develop new conml tools a s a h  wbistosomi&i. -which ws 
then the major public health problem in lural E ~ L  TIe  CEED project also kciuded 
work on hepatitis C, a major e m e r a g  disease oiconcern in E,y?t, and concot of 
HN/.UDS. USXID/Cairo intends to phase out its aid over &e nefl s e a m  yezii md &e 
saategic objectives (SO 20) of the Health Offic: d ~ r g  this h e .  SWe@c Objective 10 
(SO 20). "Healthier. Planned Families" wokr towads a t a b l i s h m t  oi,w-&&ls b s i c  
health s e ~ c e s  which lvill be promoted by 3sren@ming the health sector c ~ a c i t y  and 
improving policy and re@atory authority periomanc: .;z k e  health care s y s r m  'a? 

building on USXID's previous counriy investments; . expandin% nweillance and conml efforz. for the =-risk ppu1ation; 
itrenghening the capacity oihiOHP :o re3ch sustainab!e pm&le:c% md . boosting institutional and comerc.la1 kvolvenent 

To achieve Healthier Planned Families, the M O W  a d  GS.4DiCairo 3.4 :o a&5.-ess &e - - 
problem of providing prompt and accurate diagnosis and ?dqc~:e  -Eta ai rZec5ocs 
diseases as pan of sustainable basic health s e ~ c m .  .AddizionaI toois, ? ~ . ~ - ~ e r .  xz 
needed for diagosis. disease surveillance, and to identify ncdes of :?-liziss(o~. 'ii.e 
specific coctributions would include: 



a sustainable reference-level, diagnostic laboratory with a cqability to accuntely 
diagnose and report not only high-priority iaiections but also parasitic 
and other diseases of concern; 
a sustainable p r o - m  for product development and transfer 0i;efermce !eve[ as 
well as simple and rapid diagostic tens ior priority in;-eccious d i saes ;  
diagnostic test production and distribution in the private sector .3 EQTL and 
provision of quality diapostic tools for clinicians. 

CLIENTS, COLLABORATORS, .kW P.UInlI?RS 

Egyptian Reference Diagnostic Center (ERDC) 

EXDC is situated within the compound of VACSEIU and headed by Dr. >[aged .a- 
Sherbiny. Scientific Director and Dr .bed Oman, Deputy Dimtor. l l e  c.~;en-t smtF 
consists of four postdoctoral fellows, six PhD. students, 13 >f.Sc. stu6cn-a. four medical 
technologists and four technicians under the direction of the Scienfic DLmzfor. f i e  
ancillary st&Eincludes an admicisuator, a lesai advisor, a maimmace a g e e r ,  a 
maintenance clerk a radiation and safety supervisor, a data-bax specialis a bio- 
statistician, a >ITS special is^ accountants. executive scmeraries, store keqers. d r k s ,  
and cleaning clerks. ERDC has had a long-fern coUaboration uith rke Egptian- 
American Schinosomiasis Research P r o w  (SRP) and its follow-up progam the 
Schistosomiasis Vaccine Development pro- (SVDP). It is c m a t l y  the l e d  national 
agency in the eEon to produce a G W - g a d e  S. mansoni vaccine. Fields of expertise 
include molecular b io loa  and irnmunochemimy capabilities. It has d o i s o t o p e  
facilities, sterilization and tissue cuiture units bnd is proficient in bybtfdo~a :ecbrioiog 
and testing using ELSA and immuno-chromatogaphic m i p  (ICS) f o m a s  n&&g it 
capable oiproduction of low-volume, clinical gade rapid assays. 

As an independent research center within the IMOHP, the E m  cmt!y has the 
capability to perfom a number of iervices and Euactions to m e  as a resource to arker 
dqamnents witbin the b1OD and otherpubiic- and private seczor oig2niiations =itbin 
E,9r. In addition. ERDC has been i e c o m e d  as a valuable coI!&ramr iztemzrlonal1y 
and has beguu to amact extmal  sources o i  funding which can be a key m Ceveioping 
iustainability. 

To achieve sustainability by 2009, ERDC must now continue io ex?=@ &eir iL?m 
collaborations and will also need to actively seek and establish dditional c o l i : ~ c ~ ~ o n  in - 
both induscy and the private sector. .+. a "center of exceilecca" b. C ~ F L  %e ioilo=ing 
is a parrial List of services. resources. m.d hmctions that EROC rorld ? ; s ~ t e  to inte:s:ed 
panies: 

The Egpt ian  Orxanization for Biological Products and Vaccines W C S E R 4 )  

V.kCSEIL\ a unit of the M O W .  is responsible ior vzccine prcduction :o seef k e  xee& 
of Egypr. V A C S E . ~ ~  has in rzcent yean nor only mer naeonal zeA. bcr is now 
exponing vaccines and other relared products to councies in the MCd:e Eas: r e ~ o n .  



VACSERA is diversifying and produces biolo@cai products in addition to vac;ices 
ranging kom blood components to icuavenous fluids and d i a~os t i c  rezgents sucn as 
anti-0, tuberculin, and horse antiserh in addition, it provides nany other fisaioos 
including a blood bank. and the WHO-sponsored regional xiereace ca te r  for diagnosjs 
of poliovirus. 

VACSERA's director h. M- Abaddi has expressed considerable i n t e r s  in local 
production of rapid diagostic tests. Since L W C  ?la% to expad and &ce their 
product development capabiiiti~. especially in rapid test developmeng L W C  a y  be 
able to provide their .know-how to V h C S E U  by technology tansfer. This would allow 
VACSERA to scale up and manufachue priority test kits natdag *irh EiCG (pregnancy), 
hepatitis B, and hepatitis C. Development of other test 4iu for idet50us agents on the 
MOHP priority reponing list could atso be considered However. it is &parant :o note 
that no organizatioq public or private, has been selected by ERDC as a teciino1o.g 
transfer recipient at chis time. 

Industry sources interviewed by the team indicated thm is a considerable market for 
rapid tests in Egypg ranging into the millions of tens per year. especially tests tor 
diagosis of preqancy OfCG) and blood viruses ~epat i t is  3, hepatitis C, and KW). 
Since there are no local rnanufacnum, the quality of imponed tests is often vuiabfe. and 
imports represent a oet loss of valuable foreign exchange. Ioned,  if iocal ?roCuction is 
established. quality can be better conuoUed, and the potential expan of ters could 
instead be a gain in foreign exchange. ERDC could also assist in desims and vaiid+tiog 
a production facility for rapid test kits, and to ennue rhat eEcient manuf=cs;Jlg 
protocols are implemented to minimize wane and maximize production eEciccy. Local 
production of reasonably priced, but hi$ quality rapid iens would cqresenr a 
considerable advance over the current situation 

ERDC is capable of providing quality conml (QC) for diagostic kits in the ikiilal rages 
of scale-ilp and production to determine relative se&tivity, ~eciEci ty ,  irzhilicy, and 
overall quality, and to compare the product performance with other ?-anuircarr.  Enis 
monitoring ~5lnction can continue as long as it is necessary to ensue co&&;ent quali~f 
productios but rhis iunction can be phased out when VACSEXVs q . j i ! C s  for 
providing their own effective manufacnrring QC are established and va!i&te& 

ERDC is currently serving as a needed rsearch and development r j o m e  co VhCSEXk 
for development of vaccines for hepatitis C virus, niomulosis, 2cd puhoid fever. Tzeu 
development role should expand if they make substantial pmgess in e e k  icitid sZcm. 
ERDC can also provide areierence QC Function for vaccines in deve'.cp;;'.ezr =d S d a l  
production s;eps to de:ermine their eificacy, potency, andlor iirmqmoge?icity. a d  codd 
also conmbute towards establishment o i a  vaccine and thenpexics evduaecn  it 
(VTEKi) within the MOHP &at V.ACSEh4 will c q ~ i r e  as its vaccines zre deve!cped for 
clinical mals. 

Egyptian Ministry of Health and Population QIOHP) 



Because a key function of the ERDC will be to s m e  and coll&cate with &-its o i a e  
MOHP including VACSER.4. the Central Public Health Laboratory, the wectious 
Disease Sweillance Unit, and the HIV/.YDS Conml h g a m ,  it wi l i  be esxntial to 
establish a functional Office of Human Research Protections (OW)-regis:& 
institutional review board (m) to e m r e  the erhical u e m e n t  and protection ofnuman 
subjects. This IRB can be used for NOHP and academic requirements. Intenuionally, 
IRB review and approval of experimental protocols is now the accqted pnxess that 
needs to be addressed before clinical trials can  star^ If am is no bci,o@g RB, 
ERDC and other instirutions cannot receive many sources of i n t m a t i ~ n d b d i n ~  
including funds &om The bX-based Wellcome TPJSI. and the United Swes ?CFi, md 
CDC. Currently in Egypt, only NXiMRU har an OW-appmved E?3, but it is not eviiy 
accessed by outside or,oanizations and is mainly used for review oiN.1.RU k t e d y  
funded ~rojects. Tne functions and potential interactive ictivii,es of ERDC with the 
various units of the MOHP are summarized below: 

>1OHP - National Organization for Drug Cantrol and Research mODCAR) 

SODCAR appears to be a nascent o m t i o n  that cutrently appears to be in need of 
additional expertise and funding to allow it to assume its expected role as rhe jmnier 
r e ~ l a t o r j  asency governing approval of vaccines, therapeutic &JP, and diagnostic test 
kits in Egypt. The XODCAR facilities are currently ~mdetoetooing amajor recavatio~. 
which will upgrade rhe laboratory and (hopeiully) their tndngcapabilities. Secause 
XODCAR must muin its imparriality, it cannot receive extenaI aihding directly or 
indirectly to srrenghen their operations. Currently, N O D C X s  :esd;lg of diagnostics is 
confined to routine variance and stability analyses. There is no c&=t c+r;akiiiiy for 
evaluation of sensitivity k d  specificity. Upon approval. diag~osic tests receive a 
regismtion number. ERDC is well poised to provide advice and ex;&e on tmproved 
andlor exparided referace level testing methods, as n e e d 4  for vutckes est Ziqo*c 
test hts. 

>IOHP - Epidemiology and SurveilIince Unit (ESli) 

Dr. hfohamed &ed Abdel-Nasser heads the ESU of the kIOE'. Coscfle5 t?om in 
infectious disease surveillance effectively began only in 1999 k?c tn ia-dqch x-kew of 
the existing system in late 1998 by representatives ofVvTi0. US.UD, GIC. and 
NALRU. This analysis determined that surveillance was not a $9 governnmt pr:oritz. 
There were a lack of existing ,4delines, no effective data ~ A e s i l g  md  w q e m e a t  
systems, no inreption oiveticai progams, limited laboriitory czpabiiitics. a d  no 
prioritized list of notifiable diseases. In the intervening three yean the ESU. i.uith 
assistance ,%om CDC. YALIRU. USAID and o thm have esrzblished 3 Sweiiiarc: 
Worhng Group and have made remarkable p r o p s  towadi estab!is>i?g &e mnrrveillance 
system and meeting the rxopized deficiencies. The ESU has .i+cen and ==bled a 
number of wodang docurnents to bridge ihese , q s  and to s ' a  ~plementicg .m 
intepted national sut~eillanc: and response network 

Tne ERDC could provtde tec;hnicai advice on improved rceGi& oidia,rr.os~c resing for 
the ESU when requested. For example, in the 3001 Xational Guidelkes for 



Communicable Disease Surveillance document, the Widd rest is listed as the r t f enc -  
method for diagnosis of cyphoid fever (Salmonella ryp i r r ] .  Recent pubticarions htve 
shown the Widal test to lack the necjsary sensitivity and specizcity to be c d y  useful as 
an accurate indicator of infection. and there are more accurate merho& xcent!y 
developed that can be applied to surveillance and diasposis, wGch s e  ;ow comercially 
available. 

ERDC could also perform specialized, non-routine. rese~h-level  e?id&ologcal 
testing to confirm diagnosis of priority diseares. For example. key a u l d  provide 
Western blot or rapid smp test analysis of sera to speciare schis;osomihsis or 
provide semlo~ca l  or mokculat typing of hepazids C virus spcc~mens. T n e  andpa 
will assist the ESU in ~ ~ c l d n g  of outbreaks and in identiiying their orim&. 

ERDC should, in discussion with thc ESU, identify and prioritize me dizgosic tests on 
the MOHP list of diseases for use at lower levels of the surveillance i35i- Knew tesm 
are currently available. EDRC could arrange ro iolport and evaluate the t y u .  ff rke test5 
are not available, E m C  may consider developing, commrniabing and hraducing 
appropriate tests, and provide Gaining in the use oithese simpldrqid rests to raprove 
surveillance. 

MOHP - W I . D S  Program 

While prevalence of HlV and .UDS is low in E g p t  when compared with h e  ntb- 
Saharan .*can counmzs. conwt and monitorin% ecfcrs nevwbe!ess v e q  kporat 
to ensure that a major epidemic does not develop. Tkerc should 5e an k ~ ~ r m t i o l e  :br 
ERDC in c o n m b u ~ g  to and stren,ghening this p m w .  PYe cenmi iabmory  has 
already requesred ERDC to perfom back-up Wmem blot coniknatory I&% W C  
should continue in rhis capacity because it allows more rapid r e r m  oirjults.  E X C  
could even produce the Western blots needed for rhis activity in rhek !&rarcrj. &us 
saving the cost of importins and purchasing expensive kits. In z2di~oil&. XZST Sayed. 
Director of the H I V l D S  progzm. indicated that ERDC couid tvduate com&aEy 
available HIV serolo$cd test kits annually and compare &GI for jed%<;.iy, S?C~~C:N, 
and ease of ,fie on panels of local sera from E ~ L  This would remove rke bcrdsn of 
annual testing from the iflvl..uDS P:ogam and have rhe comparative :a&% -,efomed 
to high standard. 

ERDC could also perfom non-routine, reference level tens Tor epiCerio!o@c=! =cab. 
For example, genotyping of HiV sfnins is imponant in order :o d e t e d e  Z&e 
proportion of viral clades has shifted in new cases. ffso, this would kdicue 2r.v routes 
or sources of n~nsrnissioa EZDC could also evaluare and :ecomnerd af*. Lizsostic 
tesis such as those using saliva or urine as a specimen and could evai.uaze md L?ccbxce 
advanced testing methods as needed. For example, .with numbers oE?ariers in z&- oE 
anti-reuovirat therapy, monitoring tests such as those for CD4 :jnuhocyTe c3w.S 2nd 
p24 viral load will be needed. ERDC could also p&ci?are Lt sencine1 YO-ei!!;?ce 
studies by resting sen  from hisbrisk gou?s to de:emice ?be ie:oIo$c?.i ;:er3!enc$ of 
H N .  



&fOEP - Central Public Realth Laboratory (CPHL) 

The CPHL, under the direction OF Dr. Magda Rakha, is a sprawling ! a h m r y  ccspiex 
that is well-equipped, adequately staffed, and char& with =any & k n t  pubiic health 
masks. These include general testing for environmental toxios. t&g iw& for r$xobial 
contamination, diagnosis of cancer, blwd xreening, irisiologjcal analyses of 
tissues, and general reference-level diagnostic testing for inintious dixases. Treu 
personnel perform complex methodologjes using sophisticated equipment and Cevices 
that are updated to international standards. The CPHL also suppons the referezc- testing 
laboratory for the national infectious disease surveillance progzm. D q i r e  the CPHL's 
comparative wealth of resources, including high-volume d iqos t i c  equipmat and 
cutting-edse technolo@es, ERDC could stiU be of assistance. L W C  can pcrGbra back-up 
identification and esoteric or seldom-seen pathogens and in diagosis oftheir 0ixaser 
IIM are not cost-effective for CPHL to handle on a routine b e  includiag co6matory 
testing for H l V  and other blood vinrses. ERDC could identify or p i i ~ c e .  then evaluate. 
and inmduce newer and more cost-eifective diagostic !ds and methods for peority 
diseases to improve the eEciency and accuracy oirhe c e n d  lab. EXDC could also aain 
CPHL personnel in the use oithe new techniques or devices. 

International and Local Universities 

ERDC staff hold university positions S the University of Cairn. .+s a df EWC 
already has a role as a mining resource for technicians, gaduare s~dents ,  and 
postdoctoral nainets. Some uainets are retained by ERDC. bur others ZT= by 
V.-\CSERA and other sovemen t  ;ntitutes thereby connibuting to &e -I o i ~ k e d  
scientific manpower in the pubtic sector in EWL 

ERDC can also serve as an applied mearch c m m  ior coUaboration in ac.,Oe&c 
research, and would be capable oftechnolog assesrmenf deve?opmc.f, zmsf~r .  a d  
inmduction of potential diagostic reagents or prcducrs. They would be eoco~aged :o 
consider and assisted, i fnecsary,  in apapplying for infenmional graors. ZKlC should be 
able to provide their OW-approved IRB for approval oiclinical protocols io tssin their 
colleases in academia and could supply appropriate refereace % e m  for m e a h  

-'evznt apptic3tions. ERDC has already established initial collaborations with some ..I 
universities in the U.S. and U.K. such as bfa~4and. Oxford, z d  Glasgow. &odd 
seek additional academic Links tha1w.ould allow them to in-e kelr !eve1 3r' 

international research Fundins. 

Program for Appropriate Techno102 in Health (PATEI), 

PATH. based in Seattle. W.% is an international con-prorir orgariz=tion whose tai55:55:on is 
to improve health, qec ia l ly  the health oiwomen and children. P A R  ide-56es. 
develops, and applies appropriate. innovative solutions to public h d t h  ?mb:ers. ? A m  
exchanges howledge. skills. and recihnolo$es with governmentrl w.d ~ o c - ~ o v e ~ ~ e z ~  
partners in developing countries 2nd with ,goups in n e d  elsewhere. ?.%I?! ?i+y k:, 
roles in linkins the public and private secton by providing technolog-y-i:!z::d serEc:s 



and solutions. PATH works with international development agercies. gov men t s ,  other 
NCOs, and private indusiry. 

P.4TH's previous collaborations with ERDC include the S W P  ik6ed by UShlD under 
the HealthTech p r o g a ~ .  and initial technolog development and trznsfer to ERDC for 
rapid test production. PATH is willing to continue coUaborative eEors with E W C  in 
technology development and hdnsfer. PATH'S ongoing npid diaaosdcs devc!opmmt 
p r o m  is internationally r e c o w e d  and includes developmenr, evaiuarioa. and 
introduction of tests for infectious diseases such as falcipamm malea, diphtheria, 
sypbilis, tuberculosis, H W ,  other STDs, and hepatitis B. PATH'S facility includes a 2,504 
square foot laboratow in which to conduct diagnostics research, product development, 
and technology transfer. It includes a dedicated area for development of molecular 
testing, and can handle clinical specimens, potential parhogens, a d  undebed sera or 
blood The laboratory contains a range of technical producr developmcr,~ and 
information-processing equipment to suppon activities, and a W t y  for ?i!ot production 
of rapid tests, which can also be used for mining in t s h n o l o ~  mosfer. 

3aval hledical Research Unit (3&%IRU)-3 
NAURU, a re5onal research facility and a unit of the United Swes Naby in C&r, has 
conducted basic and applied resemh in infectious diseases in E m t  and the =$on for 
the last 50 years. They possess excellent facilities for viral and bac:er;al isolaros serve 
as a reference laboratory, and set up and manage vaccine and &e~?+%dc *als in E ~ T L  
They employ U.S. military as well as CDC and local mEro conduct their ,rudies and are 
h d e d  by GSAJD as well as the US. Department of Defew.  ?iAb1RUL3s the only 
OW-regstered IRB in E,VS allowing them to perionn cliaical trials with U.S. 
funding. They have provided s i m c a n t  input into developing the national surveillance 
system now being implemented including a computerized ;norring s>s te3~  mdsu;iply 
rapid response capabilities to investi,@e outbreaks of disease. They rqr:sat mother 
significant resource to E w t  in the identification arid conml o i  zecdow disrses. 
ERDC and NAMRU have interacted in the pas, have shared equipmest and $+?Lies ha t  
are often difiicult or expensive to obtainin E,"ypr, possess complm~utriy!aow-how. 
and should continue to explore additional ways of collaboration 

Centers for Disease Control and Prevention (CDC), Atlanta, Geoqia 
The ERDC was established in 1993 with the collaboraaon and ~uidzccc of the CDC 
under the Schistosomiasis Research Progam. Its initial p m s e  w a  :o sr a 
reference laboratory for diagnosis of schistosomiasis. J3.e E m C  has p v i d e 6  CCC ufth 
a controlled field enviro~lent  for testing of new x'histosomiasis & ~ o s ~ c s  ;csd oker 
control methods under de6ned conditions. and should contince to expad *is mle to 
additional testing and evaluation ior other disease entities in h e  i%r&z. 

Other Regional and International 0r:anizations 
With expansion into other infectious disease entities, ERDC has the potenda! :o becoxe 3 

reco~ized  entity in international infectious disease research. For exbl;ple. E33C is 
currently under consideration for appointment as a coilaborating cente: ior i\XO. EWC, 
with raining Fmm PATH. CDC. and other organizations, can provile :x$~ical  



development expertise and product developmmt of s i m p l d ~ i d  azd xfe race  Icvel t a s  
to address local or re@onal problems. A practical example of this was a e  application of 
the serolo@cal t a t  for shistosomiasis antibodies Ceveloped by ERDC for applicaion in 
regions of low endemicity. The use of this t a t  in Morocco was kmme"lui in 
demonstrating that specific C 0 n ~ l  metho& implemented there were icdeed effective. 
They are therefore a state of the art laboratory that can be nade hcreasingy available as 
a resource for international collaborations in diagnostics and vaccine deve!opment and 
mu clinical and field evaluations. 

Private Sector 

Private Sector- International 
ERDC is currently interactins and collaborating with Uaited States and large. 
internationally based commercial companies such as Bachem Laboratories. Ckou. and 
Merek. In the Future ERDC could expand its role as a re@onal resource in development 
of diagnostic t ~ t s ' a n d  vaccines. in performing clinical/ficld evaluzrions, and in pmbidirg 
a wodd-class laboratory for international collaboracio~. 3 y  doing so. ERDC is goised to 
a m c t  dgificant levels of funding. 

Private Sector -E=t 
As an advanced technootog provider of both diagnostic reiemce KMces and diagostic 
assay development, ERDC may interact with w o  primary s ~ e n t s  oi&e ? r i m  sector 
in E,gpt, including private iector clinical laboratories and private sector naufac- of 
diagnostic reagents and test kits. 

ERDC's genepa ca?abilides in vaccine development an6 biotecj;olog may also be of 
interest ro other private secmr vaccine or phamaceutical companies, altkou$ at &is dme 
the only E,gptian company with a broad interest in coilaborating w i b  m C  is 
VACSEK4, a state owned institution. 

I. ERDC and h v a t e  Clkjcal Laboratories. In addition to the Ci~gostic latorator/ 
serrica oEered tbrou& the MOH? system. there are n u n m u  jrivate cL-ic3i 
laboratories in E m t  ofdiffermt sizes. This system is relatively &bust E e s e  
laboratories provide a wide range of clinical services to private physiciars, c!iaics and 
hospitals. The private clinical laboratory market in terms of borh amber s i m p l e s  
processed and value of services provided is domiilated by a few 1 . q ~  !+iwrztoria 
who each have their own nerwok of laboratories in the major cities o i E ~ ? t  Or.e 
example is .4l-Borg in Heliopolis who routinely process 3COi sanples per day. Tne 
larger firms collectively provide around 70% of the total volume oipevaie !ab i& in 
Egypt and, in Iarxe part, are comparable in terns oitec:bnical jopkist.:ca5ion and 
process automation with many European or Xorh .-\mer;can !aborucr:es. Xt the 
other end ofthe scale. there are over 7.000 smaller private cliuca! !abarafor%s that 
serve basic needs in smatler t a m  and villages in E g p r  &<any of Xhue ! a s  p m c w  
fewer than 50 samples per day ad rely primKily on manual ;es& <orckerisc-;es ~ o d  
use "on-insnumenred processes. ERDC is certainly not redunda?t rviL7 3 ~ -  ii;,t%oh uZ 
private clinical laboratories. Tie  c!inical labs provide fee-based ser.lces :o suppon 
front-line physiciuls. clinics, and hospitals while E?.DC focuses on 5~k-level 



reference di-ostic Support primarily to the MOH system. The more likely way in 
which ERDC can impacfwmve this svstem is throueh dwelo~ment of new - 

diapostic tests which will become avaiiable for use ;private labs. Howeve?, 
this will be an iodirect link as ERDC itself does not seek to betome an ongoing 
commercial supplier of tests. ERDC will parmerkollaborate with ooe or  more 
companies able to produce and supply few to all public and private &et x m m t s  
in E ~ L  .- 

2. -.me 
local production of genenm'c pharmaceuticals is well estabtished in Emr, thm has 
been minimal development of local production of clinical d i eos t i c  rcagats and 
diagnostic test idts. &0st all products are imported Major multinational companies 
such as ~ b b o t t  and Hitachi import reagenu and ttesrs for their sophisticated, 
proprietary iosmrments. Rapid diaposic tem prrnbawd by the b10m 8t ail 
imponed fiom whichever company offm the lowen wa-ole pricing 4urkg a given 
tender period This has lead to an inclease in impomrion of rapid idts from 
unreglated, little known producm in China and other Iow-cost-of~usiness 
counuies. Local production of diagostic reagents and kits is not well atablished in 
E,vt, in p m  because the pricing sUucme and multiple supplier  ati ions of the 
CQE, that e n c o w e d  the local production of drug. was not extended to diagnostic 
reagents and kits. The s ~ d y  team identi&d just one private sector company & kept, 
Diamond Diagnostics @D International). They hold the firs manuknning !icense 
for diagnostics in E w t  and are currently producing and selling diagmtic reagents 
for clinical chemisuies. TO the best knowledse of tbc team and h e  many :ocal 
industry and government experts interviewed, there are no local commacia1 
producers of raptd diagnostic tests. One or two impoeen undwde  local pac.b@ng 
of pre-produced rapid tests. 

There are, however, signs that local produdon of reagents, and ultiaately epiO En 'hits, 
are about to establish a monger presence in Egypt Tbis ariU be due p+aU;.ly to &e work 
of Diamond Diagosdcs to: . Lobby and educate the MOHP to eRablish appropriate araoufacrucing licensing 

procedures within XODCXR for reagent and ten kit prod~ctioe 
Expand their product line to include reagents for automated ten s p e m  

S t h g  later this year, Diamond Diagnostics will be* c o m p e ~ g  for aud  ?riOW 
tenden for supply oireagents. If Diamond is successiul in wining a prrion of iLIOKP 
tender for reagents, this could rarher rapidly stimulate other comprnia to s&i hn 
importing to local production. 

ERDC and orivate sector rnvlufacturm of rcaeenrs and test kits 
Given rhe very nascent state of local production of rcagenls and test @s ia E=?t r?d the 
relatively limited capacity for these 6rms to unddnrake new pmduct Cevelopmeni its 
clear that ERDC can play a unique role in devetopino, products. 



Egyptian Market for Rapid Tests 

Lfrapid tests can be produced locally and at reasonably prices, they would have a con 
advantage over impom since MOHP procurement would favor local prcducton ifa 
suitable commercial parmer can be idendfied that is willing to invat in the projst, 
ERDC could assist in establishing local production, designing and validating 3 production 
facility, and to ensure that efficient production protocols ~e written and ~mptemmted to 
minimize waste and maximize production eEcimcy. 

.k part of the assignment, the team also made preliminary research into the market for 
rapid tests in E-L Among the various private and public sector everts interriewed 
there was a smug consensus on the four mon widely used npid :ests: 

Hepatitis C antibody detection . Hepatitis B surface antigen detection . HlV 1+2 antibody detection 
HCG detection (pregnancy test) 

The fim three are primarily used in those blood i d g  appl idocs  &ere nore 
traditional ELISA tests are not available. The HCG pregancy tests are x o n  orien used 
in clinical senings. 

There was a lack ofconsensus on the acntal current mar!!er size for -id ters. Glahet 
esimates of interviewees h m  the private sector ranged &om a !ow oiuouzd 300.000 
toral units (all 4 tests) to a high of o v a  10,000,000 tens per year. In was the evert 
teari's stimate-that current use of rapid tests in both the public znd private sector 
markets in Egypt is on the order of two to four million tens per year. F~he:?ei%ng 
estimate would require a more detailed mdy. 

The trends for rapid tests in the market were clearer, and the consexss is: 

Rapid tests are =ore popular (and also netded) in smalle: !abs acd PC.. xeas that 
lack i m h s u u c m  to do automated testing 
Price competition is fierce. . .MI products are imported (at this time) 
Rapid tests could serve an important role in field-based p r e b i n q  s:;ecaing of 
blood before it is brought to cenml blood bank facilities for more deeuiled :stink 

Tasks recommended for the ERDC 

e c  

Instirutlonal %view Board lIR3). and obtain 3 Federal '.Vide A~suranc: (F:.V.Y i r i ~ 3 e r  
for biOHP/ERDC. 
There is currently only one OW-registered IRB in E w r ,  belonging to Xu'XLRU-j. 
Recently, an international requirement has been implemented cove;'~g all rescvch on 



human subjects. Research protocols must be reviewed in advaccc and approved by a 
OHRP-registered LRB in order to receive federal funding. Insti?~'doos that M involved in 
human subjects research must also be r egne rd  and receive a FWX amber. FlVh 
numben are required ior all cooperative human subjects research k d e d  by the U.S. 
Federal Government and many donor org&rions. To illusrate its ' m p m c e ,  the U.S. 
Government has cut oRit funding to institutions that failed to comply ~ 5 t h  &is 
reslation Deierring to an U.S.-based IRB with a FWA is no Longer adequate for 
cooperative research. The team mongly recommends the immediate <omationoiOHRP 
regjstered IRB and acquisition oiaFWA number wiihin the W C  on benalfoithe 
MOHP ofEgypt. This IRB can then be made accessible to all MO-rlP and univmity 
protocols. A fee for services s t m c m  can also be devised to d e h y  &e cost off s 
operation. Clear procedures and mining for doing this is available at the O m  website 
fi~:/lohm.os~~hs.dhhs.~~~). Sigificant help can also be derived h m  pmfesonal 
organizations for IRB trainins. Without an OW-resjstercd IRB and FWA, the ability of 
the ERDC to utilize U.S. funding, or even to count  reier-ce seta -xi8 be jeopardizeb 

Serve as source of new diaznonic tech.olow and the~fncioal  inte6ace with CDC and 
XhMXU 

Because of its previous collaboration history, its extensive %,orid<iass eguipmen~ 
and avalability of b e d  personnel, the ERDC is the logicai &st ~ iu to i con t ac r  
in all technology taosiff concerning diamosdc assays and vxcloe eEcacy - - 
testink Because of previous exchanga oipmonnel  andcqdar  interactions, the 
ERDC is also rhe most effective prinmy Emtian  intdze with CDC and . -. . 
XAMRU, since both are O%&ON with broad inrerest acd qabiliCes in 
diaposis, epidemiolog, and disease surveillance. 
Because of its location w i t h  the hf0HP and VXCSELQ md with connections 
to local medical institutions, the ERDC is uniquely pasinoccd m + t h e  
sophisticated technologits it has acquired to ionnars acd perzkrnzrcs 
appropriate to the local needs of Egypt The ERDC can tlso ?iio: := c d  modify 
transferred technologies and diagnostic tms. 
Once test modificarions and adaptations are completed, a d  rhe :es pmdrcd on a 
pilot basis with satisfactory outcomes. the EKDC can men m S r  .;-.e 
tecirnologes to local commerc~al compamn for producnon or :o b? o : ~ z a ~ o n  
such as rhc VXCSUA for producnon scale-up and dqloyxect. 

Serve as reference diaenostic center for XfOHT surrei!lw.cr am~-rts. oubiic md 
private medical laboratories. 

The ERDC is not equipped or staffed to penbrm mutine n?r;eil!acce taticg, nor 
is it a :e%lar diagnostic laboratory for clinical samoles. iiowevrr, is :s %-~c:Je!y - - 
qualified to serve in a reierence diagostic mle. It can po?<de 3.'~!Iv s m c e  
(Q.4) testing and samples and develop a QX grogan  for ori.:: !a;?cncoC;.es. 
It can also per;brm tec:mically diificult and zdvanced t&&g ~eC?c&. specialty 
ior low-volume diagnostic assays for rare and exotic d i s a e s  <k t  z-e d i z a d t  for 
other private, public, and 410KP !aborator'.es :o maintain In L?:-.ei: :c%rir.e 
repesoire. 



Serve as the assav and testing Km of a VTEU Naccine Testing and Evalwtion U ~ t l  
within VACSERA . The establishment of a VTEV within the ERDC is c m t l y  diEcuh to justify and 

would currendy require too significant an investment of ERDC &and h d i n g  . 
resources. The Full utilization of the VTEU will depend on the availability o i  
vaccines for testing. While this level of resource investment wodd be d&cuit to 
justify for the ERDC alone, it would cenainly be within rhe w o e  ard mandate of 
VACSERA. 
However, the ERDC's advanced diagostic and testing cqabfitics (i tcms of 
equipment and mined personnel) cenaialy makes it the logical wit to conduct the 
testing and assay functions thz are required of the \?EU. We reconmad, 
therefore. that the ERDC perform the assay and testing function of the \EU and 
recommend that VACSERA organize and manage the VIFU. . In addition, when an Om-registered iXB and FWA becomes a reality within 
the ERDC, this will be another vital service and function for all %me vaccine 
testing progams for the VTEU. VhCSE2.A. and other >{OH progranu 

Serve as the regional resource center for diagnostic tests of oublic health boom.ce  
In the initial development of the ERDC, its mucturc, minius and equipnut 
were patterned aRer similar laboratories in the CDC. .h a red5 ERDC has now 
matured into a competitive, world class laboratory as evidenced by its ability ro 
a m t  intemaaonal funding h m  donon such as the WcUcome T m  >(any of 
its technologies and diagnostic assay repertoire as also oiwori.0 radard and state 
oithe art. Furthermore, because of its location in Egypt, rest fomau are o & u  
adapted into a locally relevant conligurafion. This added value wi l l  allow the 
ERDC lo make the tests they wiU offer much more valuable and practical to 

developing nations in the region 
A clear example of chis ass:: am 

\ demonmafed in a recmc surity 

i conducted by the LXX for ;he MOH 
of Morocco. which was nediated 

I 
! through %HO. Ln ;;lis project the 
! 

i LPDC. wins diagnostic :echoio@es 

I 
n a n s f e d  fmm me CDC. was abie ro 
sbow ?at cxo o i % x  Slorcca~ 

. ~ 

j 
+ .  ,S.ZS *a M diszicts hisrorically m?ezic for 

, . 
A*. "ng. sc5istosomizsis have achieved 

"zlimin&on" of & 

sometime during the last I J years (Figre). This conciusion ,.was based on the Fact 
that there was an absence oiserologically positive c ~ l d r e n  fowd k t  wecc iess 
than I? yea. of age in two oithe dismc's. Tne test used was ;i,e e?-.e 
immunoassay cransier blot (Em) which has exquisite sensicviy a d  speci5ciry 
for detecting mmmission in children Lkat are otherwise nor de:ecrzble by 
traditional tests. This project, because oithe direct involvement by the EmC. 
w a  completed with a micimum oicost, lime, and w+S c<ucal m.d c u l ~ ~ n i  
relevance. This is a clear success in the "Nor& to Souih" to 'Sour3 m SourS' 



model of tecbnolog'j aansfer. USAD and Emt ian  MOHP should be proud of 
facilitating this success story. The ERDC should promote other oppomuities of 
this kind of regional technology. 

Summary of recommendations and task liit for the ERDC: 

I. Establish a host facility for an OW-registered mB and obtain a FWX number. 
2 .  Serve as source of new diagnostic techno~og. 
. Serve as primary recipient of technology nansfexed &om CDC, PATH. andlor 

XAiMXU-3. 
4. Rovide mining to MOHP and technical s t a f f h m  other institutes as m.ltired. 
5.  Serve as a reference diagostic center for MOHP surveillance progams, and 

public/private medical laboratories. 
6. Serve as  e&ay/testing arm of a W within VACSEKL 
7. Serve as the regional resource center for diwostic tcsa of pubtic bed& 

imponance. 
8. Source of "South to Sourh" uasfer of technologa. 
9. S o m e  of diagostic tests of commercial interest 
10. Obtain ministerial decree as a discrete endry capable oirneiving e x r d  funding 

and negotiating commercial contracts 



Appendix I 

ERIK capabilities 

The ERDC is capable of performing infectious disease research and development 
acwties  that are comparable to uuitr ofsimilar size and function in the United 
States or Europe. The following summarizes their programs, l abora to~groups  o r  
units, and areas of specialization: 

a- Quality control unit for 'he national schistosomiasis conml pro- (XSCP), to 

quality control the performance ofNSCP nationwide through the parasitic evziuation 

of representative samples from a l l  Egptian governorates. The unit also -es the 

performance ofXSCP reams and provides evaluation repons to the c m d  

management ofthe program. 

& Immunochemis~  laboratory, equipped with an =LC to fractionuc and pw& 

antigens and antibodies. The unit is also equipped with protein dectrcphorsis miu 

to evaluate pmtein pmmes and reactivitis. 

c- ICS production unit, to produce immunodiagnostic mips for iakctious disuses. 

d- Data center to handle ERDC's database files and perform appropriate sacisrid 

analysis and computer gaphiw. 

2- ELISh unit, to measure antibody responses in potency rcm and c y o k e  :espouses 

in in vino cellular mdies. 

i- Tissue culture unit, to perform prolifention and cytoldne prodcction ~ s a ~ r j  in s e d e  

conditions. This udtS with up*% could be used io isoiate and culture c k s a  of 

medical interest. 

g- Cliiicai examinntion and phlebotomy unit. quipped wirh an ulnuound-xamicg 

machine and a photo documentation camera 

h- Clinical laboratory unit, ior the E-VTEU quipped with s ~ a e m a o i o g  counter. a 

clinical chemisny auto analyzer anda flow cytomerer to cliica:ly evaiuare czccinees 

during clinical eials. 

i- Pilot vaccine production facility, equipped with a 10-liter fementor. Kqis fzcility 

was used to produce small batches oithe sxperinental schisrosorne vzcciae 

Paramyosin for pre-clinical evaluation. 



j- hlolecular biology facility, equipped with sophisdcated LYA and DNA quipmeat 

to purify, sequence and measure nucleic acids. It also clones and expresses d E m t  

target antigens. 

k- Hybridoma facility, equipped with cell cultme incubaon and lamirar flow hocds 

that are capable of producing and raising hybridomas making diEmnt monoclonal 

antibodies of ctiaical or medical interest The unit is also quipped with an wtomated 

ELISPOT reader for cytokine evaluatioa 

I- Radioactive isotope facility, quipped with a stated-the-anbera daf ioncountm 

to evaluate newly synthesized DNA by fhymidine uptake in ceUularproiiFuaiion 

assays. 

rn- Other suppo rhg  infrastructure, such as norase, i-tain% liquid aimm 

washing, and srerilization facilities. 



Appendix n 

"SWOT" Analysis of ERDC 

I S'IRENGTHS ( WEASiiSES 

Sore of m fac~l ina  Tor advanced d u p o m c  r e f a x e  
icsmq, m r  dcvelopmcnS and uwxlated ~ppcn of 
vaccine mnrsh . ht-t iody mopizcd scimac s U  
Broad bare of interncdotlS--~rher mi=. 
USrUD, CDC. N&\lRU. and addid0d r*od and 
inrcmadoml p u p s  . ~ b l c  m amact and & Iop young s c i c d c  d e n t  

. ?iot o r n a y  r-0- HOW  it ofS- 
? r a m "  v.i& ' m s d m d o r d i z e d & ~ o n  m s&- 
manage budgets Iec* 0utr;ds parm r u b m a  
public or +at =r -0s m @rm .we 
or am ~!!co!qy Wit: 3qGzxnLf *&a- 
collabonmn . Pmi i ly  w o n  key Ida 

1 Well aoridoncd to lcveraec s tmu  human nuiral and I . P d l c  daire by o t k  rn &mh.ue access m 
m advance capabtLina of d nd of LWC x e & c  &ccr . .u EZK irzp .a =ore e . m A  &&g. o t r r  ~c I . ?ids have bccn esgblishcd for prcduct dcvclopmnr 

and local of diaporric tools for id&ous 
I diseases i&-t to Egypt and ibc -on 
I . wtlh evandcd x~condc  and d u g o m c  c ~ p a b h n c s  

EXDC could fill ibe d t c  md longcr~lctm netb 
1 of orher MOHP unis and b e  private wnor . I n a m  divmlrj or 'hdbz  by c o l l a h n q  w& 

n a u o d  r e g o d  and mmnanonal p u p s  
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Assessment Team 

Dr. Robert Bergquist, WHO Retired), Team Leader 
Worfd Health Organization 
121 l Geneva 27, Switzerland 
Te14122 971 3864 
Fax 41 22 971 4854 
Email: bereauisnZiwho.iot 

;Mr. Steve B m k e  
Program for Appropriate Technolo%Y in Health ( P A W  
1405 Leary Way West 
Seattle, WA 98109 USA 
re1206 285 3500 
Fax 206 286 6619 
Email: SbmokdF2~aIh.org 

Dr. Reda Ramzy 
Research and Training Center on Vectors of Diseases 
Ah Shams UnivmitY 
Cairo, Egypt 
Tel and Fax 20 2 683 9622 
Ernail 

Dr. M t o n  Tam 
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Fax 206 286 6619 
Email: - 
Dr. Victor Tsang 
Cmters for Disease Control and Prevention 
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Atlanta. GA, 30341-3721 USA 
Tel: 770 488 1056 
Fax: 770 488 4109 
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