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1. The scientific international consultants

1.1 Appointment of the scientific international consulaints

Prof. Luc Montagnier (Paris, France) and Prof. &fiti Colizzi (Rome, Italy) have been appointed
as international scientific consultants by the 8&uwy of the Libyan Arab Jamahiriya (see enclosed
letters by the Assistant Secretary of the Geneealpes Committee Mr. Ammar Mabrok Ltaif).
Official letters have been sent also to all thesiign European Hospitals that have received the
Libyan children for clinical management and therametreatment in Italy (Milan and Rome), in
Austria (Vienna), in France (Paris) and in Switzed (Geneva and Lausanne) asking full co-
operation for the required enquired on the nosoabilV infection at the Children Hospital Al-

Fateh in Benghazi, Libya.

1.2. Meeting on the 18 of May 2002 at the UNESCO building, c/o the World=oundation for
AIDS Research and Prevention.

Ambassador Mohamed Ahmed Alaswad (Permanent dedegait Libyha at UNESCO), Prof. Luc
Montagnier, Prof. Vittorio Colizzi, Dr. Piero Vaghi, Dr. Mustafa Eteer and Dr. Muktar Soussi
were present. The following advancement of theavisigt has been summarised by Prof.
Montagnier:
2 Appointment of Prof. Montagnier and Prof. Colizgiscientific consultants;
3 Letters to all hospitals involved in the recoverthg Libyan children asking cooperation for the
scientific consultants;
Analysis of the Report on the WHO mission carrietlioc Benghazi on the December 1998;
Analysis of the 2 published papers reporting segeemf the HIV and HCV isolates from the
infected children (see below).

After a common discussion, the following decisionshis Meeting at UNESCO were undertaken:
- organise a site visit for Prof. Colizzi at the Bbeagi Hospital to have access to all the files
regarding the infected subjects available at thespital and to collect all the samples, if

available;



- collect all data and samples, if available, fromeothospitals involving those children that were
admitted and treated previously;

- carry out sequences of HIV and HCV isolates frorheotsamples for children and adults
infected at the Benghazi Hospital and from an otleeal communities (maternity, drug
abusers). The sequences will be performed in intigd laboratories;

- perform a Scientific Report about all data colldcéad suitable considerations on the infection

within the end of July.

The WHO Report of Dr. P.N. Shrestha (December 1888+ary 1999).

This report describes the visit performed by the @kam (Dr. P.N. Shrestha, dr. A.
Eleftherious and Dr. V. Giacomet) to Tripoli, Sidad Benghazi the 28 December 1998-11 January
1999. The topic outlined by the Report are theofeihg: HIV/AIDS Situation at the Al-Fateh
Hospital, Infection Control, Clinical managemengu@selling, Laboratory facilities, Blood safety,

Health education, Sexual Transmitted Diseases,n&ati transmission, Injection drug use,
Surveillance, Programme Management, Recommendations

Analysis of the Report on the WHO mission carrielio Benghazi on the December1998-
January 1999 has been summarised. This Reporigbireuggests that the nosocomial HIV
infections at the Al-Fateh Hospital were causedrtiple sources of infections. Moreover, the
WHO team notes the lack of required supplies andpegent such as sharp container, sterilizer,
incinerator, protective gloves, etc. Considerihg tack of knowledge, skill and attitude of a
number of staff, the WHO team provided appropr@i&lelines. Dr. Stefano Lazzari, Coordinator
ISR/CSR/EDC, on the 4 October 1999 sent a MemorartdDr. Jihane Tawilah regarding the two
travel reports in Benghazi. The WHO has noted sgv@milarities with previously documented
outbreaks in children such as in Elista, USSR i88L8nd in Romania in 1990. In particular, the
practice of using in dwelling intravenous cathet&s injections in hospitalized children and
sharing the same syringes without appropriateligt@ion, would appear to be possible causes of

the outbreak in Benghazi.

1.3. Visit of Prof. V. Colizzi at the Al-Fateh Hosjtal in Benghazi (14-19 June 2002).

According to the official letter of the Libyan Gawenent in which Prof. Luc Montagnier
and Prof. Vittorio Colizzi have been appointedragrinational scientific consultants, and following
the indications discussed during the Meeting held®aris at the UNESCO Headquarter with the



presence of the Libyan Ambassador M.M. Alaswad NDrEteer and Dr. M. Soussi, the aims of the

visit are the following:

- Site visit at the Centre for Immunodepressed Céildind at the Al-Fateh Children Hospital,

- Collection of all clinical data regarding the infed children, including the list of the children
sent in foreign hospitals for care and antiretravireatments;

- Collection of samples (plasma) eventually stillgaet in the Al-Fateh Hospital;

- Collection of plasmas from adult seropositive indizals from the Benghazi area.

The visit started with the Centre for Immunodepeds<hildren (HIV-infected children),
established one year ago to follow the 404 childnéected at the Al-Fateh Children Hospital. Dr.
Amina Saleh Abusedra (tel. 2229799; E-mail dramd@@2hotmail.com) has been introduced as
the Head of the Laboratory, while Dr. Ali is onetbé medical staff at the clinical department. The
Centre has been extensively visited, and a gederalission has been carried out with Dr. Amina
Abusedra. In particular, evidence has been obtdima&dthe majority of HIV infected children are
followed on a regular basis.

However, from the clinical point of view, immunologl studies should be performed in
addition to the CD4/CD8 quantification. Moreoveonsidering the toxic effect of the drugs on the
metabolism alteration of the myocardium, cardiotognalysis has to be included at least once per
year. The Laboratory of the Centre is well equipp@droutine virological, immunological and
clinical analyses, but the Tissue Culture Facilgynot available, and the present flow cytometry
equipment is not sufficient to analyse also thecfiomal activity of the immune system. Finally,
the mutations of HIV sequences associated to thmeaapnce of drug resistance have to be
evaluated; a sequencer apparatus has to be set e &Lentre. The possibility to introduce
Structural Intermittent Therapy should be evaluatdslo considering that some children and their
mother are already under antiretroviral treatmehile others some will be, soon or later, treated.

Moreover, Dr.Amina Abusedra also reports the recestilts of an HCV screening of the HIV
infected children followed at the Centre: new 58asaof HCV seropositivity were found with a
consistent increase in the percentage of HCV imdedn the cohort of HIV infected children. No
evidence was available as to whether these rec@\ Hositivity should be considered new
infections or undetectable old infections. In thetfcase, some procedure may still be improved in
Benghazi hospital. In the second case, the higbepégige of HCV infection (average 75%) in the
HIV-positive paediatric cohort would strongly indie a massive nosocomial coinfection at that

time (1998-99). An epidemiological investigationusgently needed to solve this aspect (i.e. a



comparison between the percentage of HCV seropibgitn the children population which never

attended a hospital with that of hospitalised clitdfor one year and now released).

Two HIV infected nurses (M.l. and S.M) have beeateiviewed with the help of Dr. G.
Gemial, both of them worked at the Al-Fateh Chifdrospital at the time of the nosocomial HIV
infections. M.1. in the Gastroenterology and Is@laj while S.M. in the Paediatric Ward A. From
the sequencing data in press on AIDS & Human Retrses, the HIV isolated from the two nurses
have very similar sequences when compared to tha& B&tuences of the HIV isolates obtained
from 23 infected children and from 15 infected nesth The nurse M.I. referred that she had self
injection while she was transferring the patiei@od from the syringe to the test tube. The nurse
S.M. received three infusions of dextrose duegmeopy attack.

Finally, during the visit at the Centre for Immuepdessed Children, several mothers and
fathers asked to discuss several points, sucheathénapy of their children, the possibility ofalir
transmission from infected mother to father by stxatercourse, etc. The general feeling is that a
lack of communication occurs between families dmel €Centre. The communication and specific
counselling is a top priority in such cases of mosoial HIV infection, particularly when so high a

number of persons are involved.

The visit has been also carried out at the Al-F&Bhdren Hospital. Here the complete list of
HIV infected children has been shown by the Headhef Computer Department in the Excel
software Programme, including the specification Eafropean hospitalisations for each child.
Moreover, the list includes other new 9 cases ricadentified (2001, 2002), that has been
admitted in the Hospital at the time of the outkre@ther files contained all data about the age,
nationality, sex, date of birth, date of diagnodate of admission, etc. A specific file contaihe t
list of the HCV seropositive children attending tHespital. In particular, it is relevant to knoweth
general percentage of HCV recording in the hospiésh, and whether other cases of HIV infected
children have been reported in 2000, 2001, 2002 thase informations are present in the Excel
Data Bank of the Al-Fateh Children Hospital. Thgi@il form (Excel Programme) of the lists may
be obtained on a diskette, upon written requete@Director of the Hospital.

To obtain all clinical and laboratory data from thieFateh Hospital, a written authorisation has
been required from Dr. Awad Abudejaja, PresidenthefResearch and Screening Programme (see
enclosed letter in Arab). Dr. Awad Abudejaja wad Ime Dr Colizzi and the written authorisation

obtained. Unfortunately, the engineering respomsibl the data management was not any more



there, and no data were collected. For this reasoithe absence of any list of HIV infected

children, the visit was stopped.

Monday 17 June, upon request of Dr. Mustafa Etfi@en Tripoli, 3 IBM 1.4 MB diskettes
containing Excel and Window data arrived from tHe=Ateh Hospital carried out personally by the
President of the Family Association. All disketmmntained unprotected files, except two which
were opened after the password was provided byhele from the Head of the Computer
Department of the Al-Fateh Hospital on Tuesday W8J2002. All diskettes were printed and the
translation of the children names from Arab to Estglvas initiated.

Regarding the collection of clinical samples (sergplasma), the medical staff at the Al-Fateh
Children Hospital has been interviewed to ascertaiether original clinical samples are still
present and available in the Hospital (at —20°Q)fodunately there was a general consensus that

clinical samples were no more available.

1.4. Obtaining frozen lymphocytes from children whith were hospitalised in Geneva

(Switzerland, Hopital Cantonal) and in Rome (ltalyHospital Bambin Gesu).

In order to further analyze HIV sequences whichiengresent in hospitalised children, we
sent letters of request to Dr. Luc Perrin (Hopitaintonal de Genéve), Dr. Christine Rouzioux
(Hopital Necker Paris), Dr. Paolo Rossi (Hospit@lambin Gesu) and Dr. Giuseppe Ippolito
(Hospital L. Spallanzani) who had kept frozen sdymephocyte samples of the children formerly
hospitalized in these hospitals.

We thus received from Dr Perrin, 23 samples ofzdro lymphocytes (at -80°C)
corresponding to 23 children who where hospitalire@Geneva in 2000. Sequences were sent for
molecular analysis in an independent laboratorygiMk/Institut A. Frappier, Montreal (see results
below).

Other samples of frozen plasma and lymphocyias 100 children were obtained by the
Hospital Bambin Gesu and sent for molecular anslysian indipendent laboratory in Padua (see

results below).

Considering the absence of relevant samples érapkes from children probably infected in
1997, or after the leave of the Bulgarian staffnrfrthe Benghazi Hospital, new samples from

selected children are considered necessary.



1.5. Visit of Prof. V. Colizzi and his two collaboators, Dr. Guido Castelli Gattinara and Dr.

Massimo Amicosante at the Centre for Immunodepressl Children in Benghazi (28 January-
7 february 2003).

The mission has been undertaken for 10 days, regattie 28 January and finishing the 7 of
February 2003. The mission was carried out forfiise 7 days in Benghazi and for the last 3 days
in Tripoli. Dr. Mustafa Eteer, director of the Centof the Infection Disease Control Africa,

CIDCA, was the Libyan doctor taking care of the sroa both in Benghazi and in Tripoli.

This Mission had two distinct objectives, as rege@sy the Libyan authorities during the first
meeting in Tripoli on the 20-21 March 2002. Thetfwas to finalize the investigation on the origin
of the nosocomial infection at the Benghazi Chitdkospital. The second objective was related to
the clinical and laboratory follow up of the chir, and to the identification of all measures

required to set up the best clinical and laborapwogcedures.

During this 7 days visit at the Benghazi Centre) thildren have been visited by the Libyan
and ltalian doctors. Dr. Guido Castelli Gattinaraswalways present and personally checked all
children, discussing all clinical charts, speakmth all parents and suggesting the right therapy t
the Libyan doctors. A consensus format for theiciihcheck and blood work in Arabic language
have been signed by the parents and then seng tibattan General Consulate in Benghazi for the
official translation.

From most of the HIV-infected children it has bemilected 5-7 ml of peripheral blood. The
plasma have been stored, the mononuclear celmésbby Ficoll-Hypaque gradient and frozen at —
80°C. Due to the fact that there is not dry icdiquid nitrogen transport system in Benghazi, all
biological samples containing cells have beenitethe freezer at the Centre. A few blood samples
collected the last days have been transported aah iemperature and immediately analysed in
Rome. All plasma have been used for the viral Idatkéction (Benghazi Centre), for the genetic
analyses for drug resistance (Rome) and for theenstehding of the origin of the nosocomial

infection (Rome and Paris).

The clinical data present in the patient’'s chattdsha Centre have been matched with data
present in the original diskette received by Bergi@hildren Hospital in June 2002. Moreover,

more than 100 original clinical charts have beetaioled by the Benghazi Children Hospital, as



requested officially to Dr. Mustafa Eteer. A conipl@mew version of the data have been given to
Dr. M. Eteer with a formal requirement to fill dicking data. Dr. Eteer had planned to send to
Prof. Colizzi all requested data in 2-3 weeks,thid is still not arrived.

Prof. Vittorio Colizzi and Dr. Mustafa Eteer weihien to Tripoli to collect the plasma flask
supposed to be at the origin of the infection, esvipusly requested by a written letter by Prof.
Montagnier. The bottle is stored at the MinistryJofktice, but after three days of waiting there was
no possibility to have access to this bottle foviolecular analysis.

In these few days in Benghazi and Tripoli, the miss staff greatly appreciated at personal
level the collaboration carried out by Dr. M. Eteed by all the personnel of the Centre. However,
in our opinion the actual standard of organisatiod management of the Centre is not sufficient to
give the best clinical care of these children. Adgfic Plan is necessary to make the organisation o
the Centre adapted to the clinical care of childsdr acquired the HIV infection in the hospital
(and then severely hit by some other diseases)aleady discussed during the last meeting in
Benghazi with all the medical staff of the Centitegre is a impressive absence of procedures,
guidelines, clinical protocols, safety measuresining of personnel, psychological support,
communication capacity, etc, etc.. Finally, there oo many shortages of drugs, equipment,
materials and reagents which do not allow to perftiie best clinical and laboratory practices on
these children. A specific Laboratory for celluilatmunology needs to be set up. Moreover, a
specific budget should be provided also for tests ¢enotyping drug resistance) not yet available
in Libya, but strictly required for HIV-infected dtiren which show clinical and laboratory
evidence of genetic resistance to the antiretrbwreatment. Finally, an update to clinical and

scientific international literatures is required tbhe medical staff operating at the Centre.

2. Scientific Publications on the Benghazi Nosocoalilnfection

2.1. Nosocomial Outbreak of Multiple Bloodborne Vial Infections (S. Yerly et al., J.Inf. Dis.

2001)

The summary of the Publication is reported andibst relevant conclusions are outlined.

“In resource-limited countries, nosocomial transiae of bloodborne pathogens is a major
public health concern. After a major outbreak oflam immunodeficiency virus (HIV) infection in
the average of 400 children in 1998 in Libya, watdd HIV, hepatitis C virus (HCV), and hepatitis



B virus (HBV) markers in 148 children and collectepidemiological data in a subgroup of 37
children and 46 parents. HIV infection was detedateall children but one, with HCV or HBV

coinfection in 47% and 33%, respectively. Vertitalnsmission was ruled out by analysis of
parent’s serology. The children visited the samepital 1-6 times; at each visit, invasive
procedures with potential blood transmission ofisivere performed. HIV and HCV genotypic
analysis identified a HIV monophyletic group, whese4 clusters of HCV sequences were
identified. To our knowledge, this is the largesicdmented outbreak of nosocomial HIV

transmission.”

The conclusions made by the Authors is that thibreak is of nosocomial origin for the
following facts:
- the monotypic characteristic of the HIV sequenwat)) very low interisolate variation;
- all children attended the same hospital and und@rimgasive procedures;
- the serological data of a subgroup of parents eeclertical transmission in all of the cases;
- there is a high incidence of concomitant HIV, HCwaeven HBYV infection, despite an active
HBV vaccination program;
- some children were coinfected with HIV and HCV dgrithe same invasive procedures.
Finally, for the Authors “the most likely scenaii®that a first child was infected with HIV
through contaminated injection material or throaghunidentified vertical transmission. Ongoing
acute primary HIV infection, with several childrearrying very high viremia, then would have

contributed to the explosive spread of HIV infentio

2.2. Monophyletic HIV-1 Subtype AG Recombinant Ciralating Form in a Nosocomial
Outbreak in Benghazi (U. Visco-Comandini et al., ADS Res. Human Retrov. 2002)
The summary of the Publication is reported andibst relevant conclusions are outlined.

“A cluster of HIV-1 infected children has beenmdiéed in Libya, involving 402 children
admitted to the El-Fath Children’s Hospital in Baagi (BCH) during 1998 and 19 of their
mothers. Nosocomial transmission has been idettdi® responsible for the spread of infection.
Out of this group, 104 children and 19 adult worhame been followed at the National Institute for
Infectious Diseases “L. Spallanzani” in Rome, dgrone year. At BCH, all children, but one had
received intravenous infusions but not blood orodlgroducts. A single child received a blood
transfusion in1997 and the 17 infected mothers weseer hospitalized in Benghazi. In addition,

two nurses were diagnosed as HIV-1 infected. Iisdlfjects out of this group HIV-1 gag, env and



pol fragments were amplified and sequenced. Thelogbypetic analyses showed that a
monophyletic recombinant HIV-1 form CRF02-AG waderting all the HIV-1 seropositive
patients admitted at BCH with no close similaritrath the other CRF02-AG reported to GenBank.
A different strain was found in the child infecteih the blood transfusion. The data thus suggest a
highly contagious nosocomial spread of HIV-1 ini@etand possibly transmission of the virus

from child to mother during breastfeeding in cortrmetwith primary HIV-1 infection”.

The conclusions made by the Authors is that “tHBhospital HIV-1 nosocomial outbreak
in 1998 was caused by a single source of infeatith a CRF02-AG recombinant strain with no
close similarities to any of the strains reportedsenBank until now”. The Authors also comment
that “it is not impossible that during the last dee the infection has been introduced in the cguntr
through immigrants from Central Africa, and theteafspread in individual cases by sexual

transmission or by contaminated blood transfusion”.

3. Clinical Data Analysis obtained in June 2002 ané&ebruary 2003

3.1. Clinical Data obtained in June 2002

All clinical data have been obtained in digitalfoby the Computer Service of the Al-Fateh
Hospital. The serial numbers are listed in thechtd file Word-PC. A complete epidemiological
analysis is still in progress, as several datasalidacking. However, a preliminary analysis bt
data (admission and diagnosis, date of birth, VWaal Unit of the Hospital, etc.) allows to allocate
the HIV-infected individuals in the following disitt categories

Category A (n. 7 children)

At least 7 children have been infected in the yd#94-1997, with no admission in the
Hospital in the year 1998: (n. 308, 312°, 340, 348, 373, 385).°no age

N. 308 for 1 year 1997 in Ward B; 312 in Ward B1@97 overlapping, 340 in Ward B in
1997 overlapping, 350 in Ward C in 1997, 356 adrdi28 times between 1994-97 in Ward B, 1ISO
and A (probably source of infection), 373 only omtd 994 in Ward A, 385 in Ward B overlapping
in 1997 with other cases.

The comment is that the Ward B was already heamjacoinated in November 1997

Category B (3 children)

10



Children admitted and found seropositive after@heebruary 1999, date of departure of the
Bulgarian staff.

N. 349, 376, 384°

The comment is that the infection was still aciso in the absence of the Bulgarian staff.

Category C (15 patients)
At least 14 Children and 1 adult are either admiiite the Hospital in the first 2 months
1998 (January-February, before the arrival of thdgBrian staff) or later with the date of

seropositivity not compatible with the date of adsmn, i.e. they have been infected in the year
1997 or previously.

Those are N. 1, 31, 32, 73, 134, 143, 180, 211, 288, 333, 334, 355, 389, 410

N. 1 ISO in 1997, N. 31 is already positive at #mission and has to be infected
previously but there is no information on previagmission in the Hospital, N. 73 may have
acquired the infection in Ward B in February 1988,134 same situation like 73, 143 like 73 and
134, N. 180 like 73 and 134 and 143, N. 211 likeadd 134 and 143 and 180, N. 264 like others
but in Ward A, N. 326 like 73 and 134 and 143 a86 &nd 211, N. 333 and 334 like others in
Ward B at the same time, N. 355 like others biwiard A and B, N. 389 may be the Libyan nurse
which worked in Ward B and recognized to be puredusy the collected blood from patients, N.
410 in Ward C at the same time of the others lad &l 1997.

Category D (7 children)

At least 7 HIV-infected children are shown to beopesitive less than 1 month after their
last admission in 1998. However, the majority & thfected children have documented admission
in the previous years, strongly indicating that teal year of infection is not 1998 but 1997 and
even 1996. 1995, 1994.

N.6: recovered on August 1998 and was found serpp®$ess than one month later. This 1
year old child has been probably infected at birththe Maternity Hospital, or during early
vaccination. We need to know the seropositivityustaf the mother.

N.9: recovered twice in 1997, only once in 1998g(ei) and found seropositive after 1
month: very unlikely that a person 20 years olddoees seropositive 1 month after infection. More
probable the infection happened in the year 189K ard C.

N. 10 Child 11 years old admitted on 20 August #othd seropositive few days later on
the 7 of September: also this child could be irddqgireviously in the Hospital or in other place.

N. 11. Child 7 year old as n. 10
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N. 16: Child 7 year old as N. 10 and 11

N. 19 Child 9 year old as N. 10, 11, 16

N. 42 Child 2 year old, admitted September 1998fandd positive when tested in October,
excluding that the infection starts in Septemb&8L9Probably infected in 1996 in Surgery.

For infections included in Categories A-B-C-D there is no evidence that correlate infections with

the presence of the Bulgarian staff in the Al-Fateh Hospital (arrival: first week of March 1998; till

9 February 1999): total numbers are 32. But, more importantly, Categories A and C definitivaly

prove that the HIV infection in the Al-Fateh Hospital was already active in 1997. The identity in

the cluster of DNA sequences of the HIV in this nosocomial infections, published by the Swiss and

by the Italian groups, strongly indicate that the infection already existed in 1997 and was capable
to spread in 1998 and in 1999.

Category E (37 children)

Children seropositive more than 1 month but lass t3 months from the last admission in

1998. Some of them have several admissions inquewears, and the infections may be correlate
to previous admissions, considering the time reglior the appearance of seropositivity.

N. 8, 13, 15, 20, 26, 28, 29, 32, 36, 37, 40, 46,54, 55, 58, 63, 70, 71, 85, 88, 92, 93, 97,
109, 116, 122, 127, 129, 136, 139, 145, 147, 150, 162, 325

Category F (59 patients)

No information available for the date of diagnasisadmission

N.3, 12, 17, 27, 34, 50, 76, 77, 80, 81, 83, 93, 100, 119,121, 152, 199, 200, 202, 220,
224, 227, 234, 243, 245, 250, 259, 261, 262, 282, 286, 288, 290, 291, 304, 306, 307, 315, 316,
317, 353, 357, 358, 362, 364, 374, 376, 377, 374, 382, 395, 396, 397, 402, 406, 408

Category G (282 patients)

Individuals which correlate the date of infectioithwthe presence of Bulgarian staff, but
for many of them there is evidence of previous @3mns in the Hospital or professional activity in
the Hospital (2 Libyan nurses), and of infected imecs.

N. 4, 5, 14, 18, 21, 22, 23, 24, 25, 30, 33, 35,388 41, 43, 44, 45, 48, 49, 51, 52, 53, 56, 59,
60, 61, 62, 64, 65, 66, 67, 68, 69, 72, 74, 75,82884, 86, 87, 89,90, 91, 94, 96, 98, 99, 102, 1
103, 104, 105, 106, 107, 108, 111, 112, 113, 118, 117, 118, 120, 123, 124, 125, 126, 128, 130,
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131, 132, 133, 135, 137, 138, 141, 142, 144, 148, 149, 153, 154, 155, 156, 157, 158, 159, 160,
161, 163, 164, 165, 166, 167, 168, 169, 170, 172, 173, 174, 175, 176, 177, 178, 179, 181, 182,
183, 184, 185, 186, 187, 188, 189, 190, 191, 193, 194, 195, 196, 197, 198, 201, 203, 204, 205,
206, 207, 208, 209, 210, 212, 213, 214, 215, 218, 218, 219, 221, 222, 223, 225, 226, 228, 229,
230, 231, 233, 235, 236, 237, 238, 239, 240, 242, 244, 246, 247, 248, 249, 251, 252*, 253,
254, 255, 256, 257, 258*, 260*, 263, 265, 266,, 268, 269, 270, 271, 272, 273, 274*, 275, 276.
277, 278, 279, 280, 281, 283, 285, 287, 289. 293, 294, 295, 296, 297, 298, 299, 300, 301, 302,
303, 305, 309, 310, 311, 313, 318, 319, 320, 322, 323, 324, 327, 328, 329, 330, 331, 332,
335*%, 336, 337, 338, 339, 340, 341, 342, 343, 344, 346, 347, 348, 351, 352, 359, 360*, 361*,
363*, 364, 365,366367, 368, 369, 370, 371, 372, 378, 379, 380, 381, 383, 386, 387, 388, 390
391, 392, 393, 394, 398, 399, 400, 401, 403, 408%,4407, 409, 411, 412

Infected Adults (>16)
9, 18, 69, 76, 152, 175, 205, 213, 321, 337, 359, 361, 362, 379, 380, 382, 389, 396,

No Age data: 126, 127, 157, 160, 163, 166, 168, 186, 180, 192, 193, 196, 197, 198, 203, 207,
208, 211,214, 215, 216, 219, 227, 236, 239, 243, 244, 245, 246, 247, 250, 251, 254, 277, 279,
280, 281, 282, 283, 285, 287, 295, 296, 297, 298, 200, 301, 302, 303, 309, 310, 311, 312, 314,
332, 335, 336, 338, 345, 363, 370, 384, 387, 388

General comments about the data
All sera tested for HIV antibodies have been céldsince the 10 of August 1998, although

some children have been infected in the previoassye

3.2. Clinical Data obtained in February 2003

Newly discovered cases were admitted in the Cesftienmunodepressed Children in the last
year, and a new digital file was then preparedhgy@entre according all the patients (adults and
children) attending the Centre. Of course this lisstdifferent from the List of the Benghazi
Children Hospital given to us on the June 2002 elimscribed.

Most of the newly discovered cases were admittetheécBenghazi Children Hospital Al Fateh
during January 1998 and January 1999. Few caseat@nts that are of particular interest for
understanding the possible origin of infection wieterviewed with the help of an Arab translator

and Libyan doctors. In particular, three casesgisosuggest the vertical transmission of HIV may
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also be a cause of HIV infection of children suhssdly admitted at the Benghazi Children
Hospital. Case 1: one child expired 4 month afterldirth, and this is probably due to the HIV in
utero infection from his seropositive mother. Casa seropositive mother developed full AIDS
disease and was then submitted to antiretrovieakinent at the Spallanzani Hospital already in the
2000, when her child was admitted in the Benghdzild@en Hospital in the late 1998. Her
infection was difficult to explain by a retro-infgan from her baby (she stopped breast-feeding
when the child was recovered at the Hospital) &edshort period of time between exposure to her
baby and the occurrence of full blown AIDS wouldlicate that this mother may have been
infected before the birth of his child. Case 3eeopositive woman who delivered her baby on the
January 1999 was then admitted to the Hospitalancm1999, when the nosocomial infection was
already under control. However, genetic analysithefviral RNA from the plasma collected from
this child (case 3) has provided direct evidena this infection was also due to the same virus
responsible for the nosocomial infectiohese and other cases which can also be found may
suggest that a low level of vertical transmission and of naturally HIV-infected children was
present in the Benghaz areain 1997.

Moreover, it is of interest to present the case df5 year old girl which was infected at the
Benghazi Children Hospital in January 1998 (theforgethe arrival of the Bulgarian staff). When
interviewed in the presence of Libyan doctors skeietl (and the father independently had
confirmed her daughter) any further admission i@ Hospital during the 1998 and 1999. This
strongly indicates that the nosocomial infectionsvedready present in January 1998. Moreover,
genetic analysis of the viral RNA from the plasnalected from this girl has provided direct
evidence that this infection was also due to tmeesgirus responsible for the nosocomial infection.
Later on Dr. Mustafa Eterr discussed this case withdoctor in charge of her at the Benghazi
Children Hospital and they indicate the possibitityat this girl was exposed to blood collection
during the year, which is not recorded in her chHnis raises the question of the recording system
of the Benghazi Children Hospital, as we found sarases (like two thalassemic patients) that
were surely admitted at the Hospital monthly faitttlinical status, but there is not record ofithe
admissions.

The overall stratification of the data of admissand seropositivity and genetic analysis of the
viral RNA (see below) from the plasma collectednirghildren admitted the last time at the Al-
Fateh Hospital in 1997 (April in one case, Septenib@ other case, December in a third case) has
provided direct evidence that this nosocomial iifec was already present in April 1997, has
reached his peak in the June-August 1998, theredsed at the end of 1998, but was still present in

March 1999. This epidemiological analysis of data dompatible with a possible future
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identification of new cases of children either atfed in the Hospital Al-Fateh or coming form

vertical transmission of HIV infection, presentlilbya at low level (see other cases in Tripoli).

4. Molecular analysis of samples

The co-operation with the Centre for ImmunodeprdsShildren in Benghazi and with all
parents which gave a written consensus, have alldwebtain plasmas from infected children and
their mothers to perform detailed genetic analydlereover, old samples frozen in Geneve
(Cantonal Hospital) and Rome (Hospital Bambin Gesgeaje sequenced for comparison. Finally,
samples from Ivory Coast were sequenced to compitnehe variability of the A/G subtype found
in Benghazi.

The specific aims of the molecular analysis aesftilowing:

- to confirm the A/G subtyping of HIV-1 involved ihé¢ nosocomial infection;

- to compare the HIV RNA sequences of samples fromdrem infected in 1997, 1998 and 1999,
measuring the number and the percentage of mutatidnthen variability of the HIV strain
responsible for the nosocomial infection ;

- to compare the level of variability of the A/G HRBfrain of Benghazi with the variability of
other HIV A/G strains collected in Ivory Coast;

- to associate HIV RNA sequences to possible meclsaafrpathogenesis and virulence.

The A/G subtype responsible for the nosocomialatid® was independently confirmed both in
Rome (V.V.) and in Paris (L.M.). In particular, tlemv gene from children samples has been
sequenced after amplification with specific primamsMontreal, while the Gag gene has been
sequenced in Rome (amplification) and in Paduah@matic sequencing) from samples of
Benghazi and Ivory Coast. The samples of Ivory Cdawve been sequenced considering the
unavailability of other samples from Libya (out Af-Fateh Children Hospital) and the high
percentage of the A/G HIV-1 subtype in Subsharidnica, including Ivory Coast. Few A/G
sequenced are actually present in the Gene Banldetaled comparison required very similar
methods and amplification gene regions.

Previous genetic analysis on the env gene has gneemformation of the general variability of

this gene which contains highly variable regionswdver, all Benghazi samples sequenced show

15



very low genetic variability (less than 10%), susfgegy a common origin of the nosocomial

infection.

For the analysis of the gag fragment, after a farsiplification of 1892bp of the viral RNA
containing all the full length GAG product, 4 difémt sequences were performed for each samples
in order to cover all the area of p17 and p24 ofGs&equences were made at the Bio-Molecular-
Research centre of the University of Padu#p(//bmr.cribi.unipd.iy in blindly on coded samples.
Electrophorogrammes within the sequences wererelectlly sent back to the Laboratory of
Molecular Pathology at the University of Rome “Tergata” for further analysis. The full-length
gag sequence of each sample was recomposed by theingllowing programmes: Chromas-2
(www.technelysium.com.guand GeneRunner (Hasting Software, Inc.). A fragmef 790bps
spanning the area of p17 and p24 of gag was thalysed for variability between the different
samples by using the ClustalW facility at the Eamo@Bioinformatic Institute vi\ww.ebi.ac.ulk
Subtyping analysis of the obtained sequences wake méth the HIV-1 Subtyping Tool at the
(http://www.ncbi.nlm.nih.gov/retroviruses/subtypekapage.cgi?page =sub&type-by using the
following reference sequences: 328902|A, 27457423808250|A, 2570232|A, 1906382|B,
1465777|B, 328440|B, 328565|B, 1353860|C, 2194183Rg52927|C, 4324723|C, 328154|D,
329377|D, 326675|D, 2570307|D, 2570289|D, 3114344668938|F1, 6090965|F1, 6093151|F1,
6093141|F2, 6093146|F2, 2570325|G, 3403208|G, 248(324262336|G, 3114562|H, 6580983|H,
6580993|H, 4336328|J, 4336329|J, 6093156|K, 609R13E288388|N, 469239|0, 463057|0,
1732474|CRFO1_AE, 1732484|CRF01_AE, 1537050|CRFE1_A 5931491|CRFO01_AE,
1478056|CRF02_AG, 3132800|CRF02_AG, 3132810|CRFG2_A 6466838|CRF02_AG,
6651465|CRFO3_AB, 6651466|CRF03_AB, 5059040|CRA®D4 _c 5059050|CRFO04_cpx,
3947925|CRF04_cpx, 5668954|CRFO5 DF,  6651454|CRMB5_ 3779261|CRF06_cpx,
5738565|CRF06_cpx.

1. Samplesin the analysis
Of the collected samples, the sequence analysisdesperformed on:
- 43 out of 86 samples obtained from the Hospital BianGesu (all for gag analysis)
- 19 out of 121 samples obtained last February aCewre in Benghazi (5 for gag analysis
and 14 for Env analysis)
- 48 out of 98 samples obtained at CIRBA Ivory Cdabtfor gag analysis)
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Of the performed sequences on gag, this analysidbéan focused on the samples coded (code as
the number at the Benghazi Centre):
- 406, 136, 356, 300, 379, 153, 265, 310, 34, 13E=s obtained from the Hospital
Bambin Gesu),
- 214, 225, 305, 40, 126 (samples obtained from #megBazi Centre).

The following samples were analysed from the sece®mperformed on the samples obtained in
Ivory Coast: A65, A66, A68, A69, A80, A71, A83, A2R36, A57.

2. Subtyping.

All the samples obtained from the cohort of nosoebrilV-infection at the Al-Fateh
Hospital, Benghazi, Libya, were found to belonghe HIV-1 recombinant clade A/G. In fact, the
analysis performed with the HIV-1 Subtyping Toopoeted for all the sequences the highest
homology score for at least 2 different HIV-1 cladl& reference sequence for each sub-fragment
of 100bp submitted to the analysis.

Nine out of 10 samples obtaining from Ivory Coastevalso found to belong to the HIV-1
clade A/G. The other one presented a less definefilepthat need further investigation on other
HIV gene products. This sample (A65) presentedgadst homology in the p17 fragment with the
recombinant strain A/B, while in the area of p24 thighest homology was obtained for strains
belonging to the clade A, G or the recombinant A/G.

3. Virus variability between the groupsin analysis.

We first focused our analysis on the overall valigbof the gag gene in the group of
subjects coming from Ivory Coast in comparison wité group of subjects coming from the cohort
of nosocomial HIV-infection at the Al-Fateh HospjtBenghazi, Libya.

Comparing the HIV-1 gag sequences obtained frongtbap of subjects from Ivory Coast,
not related between them for the source of HIV4tita, 363 out of 7890 bps analysed (4.6%)
differed by mutation. This data suggest that tag gequence variability of clade A/G in a non
related population is around 5%. Moreover, 29% (p8Sition out of 819 bps) of the sequence
analysed presented one or more mutations in tbigpgof subjects.

Comparing the HIV-1 gag sequences obtained frongtbap of subjects from Libya only
103 out of 11835 bps analysed (0.87%) differed hyaton. Furthermore, only 8.5% (67 out of
789bps) of the sequence analysed presented oneoi@ mutations in this group of subjects.

Altogether these data suggested that the HIV-Instria the Benghazi cohort present a very low
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variability confirming that it represents a nosodaninfection coming from one or few related

viruses.

Interestingly, when we analysed the samples frobjests that were infected by HIV most
probably in the period of 1998 in comparison to sjects that most probably were infected in
1997 or 1999 (samples 126, 214, 305, 225 and sequéh — adult mother of sample 305 -) the
variability was still low in both sub-groups (0.7680d 1.08% respectively) suggesting a common
origin. Moreover, the phylogenetic analysis sugg@stommon origin of the strain obtained in both
subgroups as they do not clusterise separately.

Similar results were obtained in the analysis perfd in Montreal on the lymphocytes of 23

Libyan children hospitalised in Geneva in 1999.

Using nested PCR and primers corresponding to megib the gag gene and the env gene (V3-
to V5 regions), differences of mismatches betwees IV sequences of the children were
minimal: for the env region, these differences waréhe range of 1.5 to 3.5%. As a comparison,
the difference of the children strains with a refere clone of HIV1B, the LAI strain (PLN43) was

around 30% for the same region.

All the genetic analyses performed strongly indichiat the nosocomial infection in Benghazi
Children Hospital has been caused by a single dar fut very similar) subtype of A/G HIV-1,
probably originating from Subsaharan Africa andeegd in the Hospital by one (ore few related)
HIV infected child who was originally infected byshmother through vertical transmission. This
infection was already present in the Benghazi Hakpi April 1997 (the first child sequenced) and
was still operating in March 1999 (the last chisdjgsenced).

5. Conclusions

The available data obtained at the Al-Fateh Hokaitd the further clinical data obtained by
the Centre from Immunodepressed Children (wherehallfiren and adults are now followed up in
Benghazi) allow to clearly identify the time of thppearance of the HIV infections in the children.
According to the Al-Fateh digital List, in the ye&d®97, at least 7 children were already found

infected. At least 14 children admitted and disgkdrfrom the Hospital in January and February
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1998 (before the Bulgarian staff under Court taokhie positions in the Hospital) were found to be
seropositive when the analyses were performedténli898. According to our direct inquiry at the
Centre for Immunodepressed Children, there aredases suggesting that a low level of vertical
transmission and of naturally HIV-infected childneas present in the Benghazi area in 1997. This
is not surprising, as low level of infection andartical transmission has been found in several
hospitals which accommodate large number of immigrérom the subsaharan countries. It will be
of interest to know whether sentinel testing iS@ened in the Libyan Hospital to monitor the level

of seropositivity in pregnant women.

There is a significant degree of similarity betwelea HIV strains analysed in the children,

according to two scientific publications made bg Bwiss and the Italian groups.

Formal proof that the infections occurring in th@9Z, then of 1998 and still in 1999
originated from a dominant strain has been proweditect molecular analysis performed under the
supervision of L.M in Montreal and by V.C in Padovde complete sequences, the number and

percentage of mutations are enclosed in the TeahAitex that will be provided the $®f April.

Several Wards and Divisions of the Al Fateh Hospidard B, C, A, and Isolation-ISO)
have been involved in the HIV infections in the y#897 and then in the first two months of 1998.
Other Wards and Divisions were also interestechbyirtfection in the year 1998 and 1999, such A,
B, C, G, ICU, ISO, Nephro, Gastro, etc.).

Regarding the modality of transmission, severaldebn are infected also with other
bloodborn viruses — HCV (four different clusteragadBV. The diversity of multiple combinations
of viruses strongly support the nosocomial origirithis large outbreak in Al-Fateh Hospital. This
has been published by the Swiss group.
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STATEMENT
From Prof. Luc Montagnier and Prof. Vittorio Colizz i

on the Benghazi nosocomial infection

Considering the data provided in digital form by the Al-Fateh Hospital and by the Centre
for Immunodepressed Children,

Considering the clinical checks and the inquiry ofparents and medical and nursing staff

made at the Centre for Immunodepressed Children,

Considering the molecular analyses previously perfmed in Switzerland and Italy and

published in international scientific journals,

Considering the recent molecular analyses performednder our direct supervision in two

independent laboratories in Padova (Italy) and Monteal (Canada),

With all these data and information,
with the knowledge of the scientific and medical {eratures,

We make the following Statement:

The HIV nosocomial infection of children which occured at the Al-Fateh Hospital of
Benghazi in 1997-1998-99 has presumably originatddom the use of injection material
contaminated by blood of one child infected throughunidentified horizontal or vertical
(more probably) transmission. This putative zero p#@ient was present already in the
Hospital before April 1997 (first sequenced child),and the horizontal contamination of
some children was already operating in 1997, in thgear 1998, and still in March 1999
(last sequenced child). All samples sequenced fraimese children (1997-1998-1999) belong

to a similar viral subtype, strongly indicating a @mmon origin.
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The HIV strain responsible for this nosocomial infetion belongs to the subtype A/G, a
recombinant form of virus frequent in Central and West Africa. The transmissibility

virulence and pathogenicity of this particular A/G HIV-1 strain has been shown to be very
high, as also suggested by the putative retroinfaon from some infected children to
mothers by breast feeding.

The high number of cases (around 450), and the ped of time of the nosocomial infection
(over three years) can be explained by both the higspecific infectivity of this strain and
certain incorrect practices used by the medical anchursing staff at that time. This
assumption is also supported by the high percentagef infected nurses in the Al-Fateh
Hospital (two nurses as opposed to a total numberf @0 cases of infection in hospital
workers all over the world after 20 years of HIV crculation). Alteration of the specific
guidelines established to avoid nosocomial infectis (not only for HIV but also for HCV),
a large introduction of invasive procedures, the sbrtage of disposable materials leading to
the re-use of injection material, are all possibleeasons which may explain this massive

nosocomial infection.

No evidence has been found for a deliberated injgon of HIV contaminated material
(bioterrorism). Epidemiological stratification, according to admission time, of the data on

seropositivity and results of molecular analysis & strongly against this possibility.

Prof. Luc Montagnier Prof. Vittorio Colizzi
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