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Figure 1,

- filled diamond) clusters with HIV-1 subtype C references in gag {A), pol (B), and env {C)with high bootstrap values. Neighbor-joining trees are presented.
Bootstrap values =80 are shown.

To address the potential unigueness of the patient’s virus,
we performed sequence analysis across structural viral proteins
to determine the HIV-1 subtype and to confirm or exclude
recombination across the viral genome. The gag, pol, and env
genes were sequenced from the earliest available specimens
from the time of referral. A total of 1358 bp was analyzed in
gag; 1302 bp in pel, encoding the entire protease and 435 amino
acids of the N-terminal reverse transcriptase; and 1182 bp in
env, encoding the C2-V5 region of gp120. Phylogenetic analysis

- GKEW HHBTSS 12 1 ACC AFDB1641

G.HE 96.0RCEL ACC AFDA4035
00 ‘—“L:— NG 02.02NG065 ACCTIBER20
.5E.93.5EG165 ACG AFOS1R -

—_t
a0l

DLOMLOT.0ICH 4412HAL ACC AYITTIS7

FZICM.02 020K O0168BY AGC AYIT1158

Analysis of phylogenetic refationships between HIV-1 sequences, providing evidence that the sequence from Botswana {indicated by a

demonstrated that the query sequence clustered with HIV-1
subtype C reference sequences within gag, pol and env (figure
I). The patient’s virus was a typical subtype C virus, which
diverged within the expecied range from the subtype C con-
sensus and/or ancestral sequence. Detailed sequence analysis
did not suggest lack of cross-reactivity between the antigens in
the ELISA or Western blot kits. The phylogenetic data provided
evidence that a potential mismatch between the HIV-1 antigens
in diagnostic kits and in patient's virus is unlikely to account
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for the observed scronegativity in the clinical case described
here. :

Recombinant analysis using the RIP 3 package [16] did not
reveal any breakpoints across the analyzed sequences in gag,
pol, and env (data not shown). Viral quasispecies were analyzed
in gag and env by single genome sequencing, a new method
developed in our laboratory based on a recent report by Palmer
et al. {17). The mean value of gag quasispecies nucleotide dis-
tance was 6.1% to both HIV-1 subtype C consensus and an-
cestral sequences. The mean value of env quasispecies nucle-

otide distance was 9.6% to HIV-1 subtype C consensus’

sequence and 9.9% to HIV-1 subtype C ancestral sequence.
Analysis of intrapatient viral diversity revealed a mean value of
'0.25% and a median diversity of 0.15% in gag and a mean
value of 0.6% and a median diversity of 0.55% in env. The data
obtained strongly suggest that the patiént had nonrecombinant
HIV-1 subtype C infection with a relatively low level of virat
intrapatient diversity at the time of analysis.

In summary, we report the first case, to our knowledge, of '

anubody-ncganve HIV-1 subtype C infection, Although the
exact time and source of HIV-1 subtype C infection is un-
known, it is likely that infection occurred >1 year before death.
Repeated tests for HIV-1 antibodies consistently yielded neg-
ative results, including rapid and regular ELISA and Western
blot. The levels of IgG and IgM were within the normal range,
whereas the IgA level was slightly elevated, which excludeés
agammaglobulinemia as a cause of antibody-negative HIV in-
fection. The nonrecombinant HIV-1 subtype C infection was
confirmed by viral genotyping within the gag, pol, and env
genes. The period between referral of the patient in a clinically
stable condition and AIDS-related death was ~3 months,

This is the first documented case of seronegative HIV-1 sub-
type C infection. Our findings indicate the importance of future
studies to identify the prevalence of seronegative HIV infection
in the subtype C ¢pidemic in southern Africa to determine
whether viral nucleic acid testing should be introduced in the
algorithm of routine HEV-1 screening,

Acknowledgments

We thank the Tebelopele stff at Gaborone, Botswana, for their ongaing
support and collaboration; Erin McDonald, Melissa Ketunuti, and Gase-
boloke Mothowaeng, for dedicated clinical support; Busisiwe Mlotshwa,
Lemme Kebaabetswe, Simani Gaseitsiwe, Caitlin Bonney, and Michaela
Herzig, for excellent laboratory assistance; and Lendsey Melton, for out-
standing editorial help,

Financial support. National Institutes of Health {AT1057027-02),

Potential conflicts of interest.  All authors: no conflicts.

.

References

1.

16,

1

11.-

13.

14,

is.

16.

i7.

Sullivan PS, Schable C, Koch W, et al. Persistently negative HiV-1
antibody enzyme immunoassay screening results for patients with H[V-
1 infection and AIDS: serologic, clinical, and virologic results. Sero-
negative AIDS Clinical Study Group. AIDS 1999;13:89-96.

. Padeh YC, Rubinstein A, Shliozberg J. Cominon variable immuno-
deficiency and testing for HIV-1. N Engl ] Med 2005;353:1074-5,

. Reimer L, Mottice S, Schable C, et al. Absence of detectable antibody

in 2 patient infected with human immunedeficiency viros, Clin Infect
Dis 1997;25:98-100.

. Martin-Rico P, Pedersen C, Skinhoj P, Nielsen C, Lindhardt BO. Rapid

development of AIDS in an HIV-l-antibody-negative homaosexual
man. AIDS 1995;9:95-6.

. Soriano V, Dronda F, Gonzalez-Lopez A, et al HIV-1 causing AIDS

and death in a seronegative individual, Vox Sang 1994; 67:410-1.

. Michael NL, Brown.AE, Voigt RE, et al. Rapid disease progression

without seroconversion following primary human immunodeficiency
virus type I infection—evidence for highly susceptible human hosts.
j Infect Dis 1997;175:1352-9.

. Montagnier L, Brenner C, Chamaret §, et al. Human immunodeficiency

virus infection and AIDS in a person with negative serology. ] Infect
Dis 1997;175:955-9.

-8. Cardoso AR, Goncalves C, Pascoalinho D, et al. Seronegative infection

and AIDS cavsed by an A2 subtype HIV-1. AIDS 2004; 18:1071-4,

. Hamano T, Matsuo K, Hibi Y, et al. Replication-defective HIV isolated
from seronegative individuals at high risk for HIV infection. Nudeic

Acids Symp Ser (Oxf) 2005;93-100,

Hamano T, Matsuo K, Hibi Y, et al. A single-nucleotide synonymous
mutation in the gag gene controlling human immunodeficiency virus
type 1 virion production. J Virol 2007; 81:1528-33,

Candotti D, Adu-Sarkodie Y, Davies E, et al. AIDS in an HIV-sero-
negative Ghanaian woman with intersubtype A/G recombinant HIV-
1 infection. 7 Med Virol 2000;62:1-8.

DeSimone JA, Pomerantz R}, Babinchak T7. Inflammatory reactions
in HIV-I~infected persons afier initiation of highly active antiretroviral
therapy. Ann Intern Med 2000; 133:447-54.

Carini C, D’Amelio R, Mezzaroma I, Aiuti £ Detection and charac-
terization of circulating immune complexes in HiV-related diseases.
Piagn Clin Immunol 1987;5:135-9.

Carini C, Mezzaroma I, Scano G, D’Amelio R, Matricardi P, Aiuti £
Characterization of specific- immune complexes in HIV-related dis-
orders. Scand | Immunol 1987;26:21-8,

Mayer-Siuta R, Keil LB, DeBari VA. Autoantibodies and circulating
immune complexes in subjects infected with human immunodeficiency
virus. Med Microbiol Immunol 1988;177:189-94.

Los Alamos Natjonal Laberatory. HIV sequence database: recombinant
identification program: RIP 3.0. Available at: http:/fwww.hiv.lanl.gov/
content/hiv-db/RIP3/RIPhtml Accessed 15 February 2007.

Palmer S, Keamney M, Maldarelli F, et al. Multiple, linked human
immunodeficiency virus type 1 drug resistance mutations in treatment-
experienced patients are missed by standard genotype analysis. J Clin
Microbiol 2005; 43:406-13.

82

BRIEF REPORT + CID 2007:45 {I September) * ¢71

e, .__;) i



€8

AMEEiE= 21 . No. 28
O ERS JRSE Bhssl )

g = ®BEB B—BAFH | FEXHKEFOR S |RELER
WA ES - HEEK '
S 2007. 9. 20 BUARL
— KA FETR DR ML BRI K AERE
FRUURMIRAIET B ) (R Aom+ort) | BRSRAReE (D Atk Edtorial team. Buro Surveill 2007
FRAHARBOR IR AR (AR +F4) Mey 24;12(5):E070524.5. c
RIEE (ERE) | ™ srsmmar-LRT 8w (F AR 4it) s
FUNAEMR I AR-LRT B 7R | (R AR-+Fik) :

OE“-—D//\h:FoH%ﬁhf[L%‘@HWF%ﬁ%UD%-—ﬁU/V FRELOEERIRR-
AIDSEFT Bz 38V T, Likataviciust i EuroHIV surveillance network (http://www.eurchiv.org/ W= L53— //\@ﬁtifﬂlfllﬁf@ {-@ﬂﬁ@%ﬁﬁg'
HIVEBERIZOW T O HERM DT =SV 7 F —FRRR U, ZO5HE, 19904~ 2004 ECOWHORM & B D57 —FH

BEREIL, TI—y S () . PRI~y (FEK) . I —my S (R O3MRIc B2 F—FAREN TS, 20004E~ |BEURIUERIEIEE | A 7R )
20044122V THE, R Bz bhie 37— F 23490 EN BB b, F—F0BbNAEEOE Iz 5 EHHIVEERZ105 | RETARRIRMERIRERT B 7R)
Bl 708.7Thb, HIIZ Lo TRERIELSENH o7, 105 HEMHD ORISR, TR TIXL.7, PERCIES.4, BRk Tt [ARERMER-LRI B 2R

36.7 Crotz, AZY—=2 % {Tore Mg D 2 THAHIVEME Chofe DRI ER 1z, THETIL, 1058t a0oHV | BREHRE R MER-LRI B 3R]

B SR AS10LA Lot B BMERBEED - OIET 254 T, 10F ML 0128.47 7, fRER 2 oTIC LB L, il
OHIVIBTERIZ1990F LARE, IR TE RITETL., PRTHRIEVIRBChotos, HRTILABR LR BSROBN (19954F |MiEE 32304 A,
(0.6, 105 f8k., 200447(%40.3, /1077 #5f) , 72T A7 TIX19964FICILBGIEE S hE 2 LEIY, 2004F ECHERIIBL RV HIE . R h S0y
EEE o, ZOBUME, ZhHDOHIR TOHIVHTE KL TEY, FROEOE THICHIERDEREOM CHIVAEE vCIDEDEIBOYRY
L. i 2475 FrERME O H AR B M O F RS S BB LERL TS, FEfhf S LB dhl 2 i+ 2L, HIVEiE
FFBAODRAENBID RIS M E DS BHIVBIERASE L8, BRECRROIENLRONEZ T —FZ |
ORI, i B OHIVER MRS E £ 181 A IS O RSN REE SIS, WEHZE TRD DN,
HIVNUzﬁ%‘@ﬁtmﬁiﬂiﬁﬁﬂmﬁﬁf#mﬁf—/v&ﬁﬁﬁfég@&ﬁ%ﬁr&?ﬂi&ﬁ%h%ﬁﬁ'ﬁ‘éﬂ%ﬁ%éﬂﬂiﬁ%ﬁ%ﬁ;Du,

WEEE S th il gl

t—o
BELEORR SEOHG '
F—ny SO MEOHIVEEERIZ DV TDHER OF=FY | B AR+HFHTE HVIZOW T2 —INATEZ S e A7) -
T B r EAE . BRI TERR, R, HEROIEIZELRY, 127 B R HERL O3, ENAOHIVIERGY, AIDSE AL DR
19904 IR DAL TIE, TRK TET . R CHEIEV ﬁ-iﬁk'c*&:t RSPHIVIRRUZ B 35 2 A REIC OV TS EHLIFROIRITE
B EEASTED BN LOHE ThHD, % 6&13\:11%2%“%%010u YCOFE. REFEOERICRITZE
hd R 1 Z)o

— !:J.ﬂ_\\‘ - )

MedDRA/J Ver.10.0J



e

84



LN,LUU T L TUDO

Monitoring HIV prevalence in blood donations in Europe

Editorial team (eurosurveillance@ecdc.europa.eu), Eurosurveillance editorial office

In a recent issue of the journal AIDS, Likatavicius et al. bresent data covering 14 years of monitoring the HIV
prevalence in blood donations in Europe by the EuroHIV surveillance network (http://www.eurohiv.org/) [1].

The analysis covers data from countries of the World Health Organization (WHO) European Region collected
between 1990 and 2004, and presented within three geographic areas: the West, the Centre, and the East*.

For the most recent period, 2000-2004, data for at least one year was provided by 49 countries. In the most
recent year with data available, the average HIV prevalence was 8.7 .per 100,000 blood donations, with
considerable variations between geographical areas and individual countries. The average prevalence in the
West was 1.7, in the Centre - 3.4, and in the East - 36.7 per 100,000 blcod donations.

In 11 countries, all screened donations tested negative for HIV. In seven countries, the HIV prevalence was
more than 10 per 100,000. The highest prevalence was noted in Ukraine, with 128.4 per 100,000 donations
that tested positive for HIV. '

Analysis of prevalence over time revealed a striking trend: while the prevalence of HIV among blood donations

" decreased steadily since 1990 in the West and remained stable in the Centre, a dramatic increase was
obwved in the East, where the prevalence rose from 0.6/100,000 in 1995 to 40.3/100,000 in 2004. In
Uki.__.e, the prevalence exceeded that of the remalining countries already in 1995 and continued to do so until

2004.

This trend is a reflection of the development of the HIV épidemic in those reglons, with many countries in the
East experiencing high ongoing transmission of HIV, in particular among injecting drug users [2], and a large
pool of newily infected potential blood donors that have not yet been diagnosed.

The paper also compares first-time donors and repeat donors. Relevant data available from 20 countries in the
West and the Centre showed that HIV prevalence among first-time donors was generally higher than among
regular blood donors, due to the exclusion of HIV-positive individuals from further donations.

The authors see cause for concern about the safety of the blood supply in countries with a high HIV prevalence
among the donor source population. The observed trends highlight areas with an urgent need to implement
public health measures such as deferring individuals at high risk of HIV' from donating blood and maintaining a
pool of regular doners. .

A, 2saraphic areas adopted:

¢ The West: Austria, Belgium, Denmark, Finland, France (including data from Andorra), Germany, Greece, Iceland, Ireland, Israel, Italy,
Luxemnbourg, Malta, Monaco, Netherlands, Norway, Portugal (data from three centres only), San Marino, Spain, Sweden, Switzerland,
United Kingdom

¢ The Centre: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Hungary, Macedonia FYR, Poland, Romania,
Serbla and Montenegro (excluding data from Kosovo), Slovakia, Slovenia, Turkey

o The East: Armenia, Azerbaijan, Belarus, Estonia, Georgia, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Republic of Moldova, Russian
Federation, Tajikistan (no data available for 2000-2004), Turkmenistan (no data available for 2000-2004), Ukraine, Uzbekistan

Refarences:

1. Likatavicius G, Hamers FF, Downs AM, Alix 1, Nardone A. Trends in HIV prevalence in blood donations in Europe, 1990-2004.
AIDS 2607;21(8):1011-8.
2. Hamers FF, Downs AM. HIV in central and eastern Europe. Lancet 2003;361:1035-44.
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CDC Researchers find possible animal source for Marburg virus

Id~autification of infection in a common African fruit bat

Sci.c(ms'ts at the Centers for Disease Control and Prevention and their collaborators have for the first time successfully identified Marburg
virus infection in a common specles of African fruit bat (Rousettus aegypuacus) Marburg virus causes severe, often fatal, hemorrhaglc
fever in people and non-human primates. Bats have been suspected of carrying the virus, but until now, evidence of Marburg virus
infection in bats had not been detected. These research results were published Wednesday in the open access journal PLoS ONE

(wwrw.plosone.org).

"This groundbreaking discovery/aids us in our efforts to combat a virus that causes very severe iliness," said Dr. Julie Gerberding, CDC
director. "One of the challenges has been identifying how people get infected. This research brings us closer to understanding the
transmission of Marburg virus and hopefully will help advance our efforts to prevent or reduce the spread of the virus to pcople There is
much more that we need to leam about hemorrhagic fever viruses, but this is an important step forward."

The work, done in collaboration with the International Center for Medical Research (CTRMF) and the Institute for Research and
Development, both in Franceville, Gabon, represents the first time in which Marburg virus genetic material and specific antibodies have
both confirmed Marburg infection in a specific bat species. There has been much speculation and scientific investigation of potential
reservoirs for Marburg virus, but this is the first study to definitively document evidence of the virus in wild non-primates. It is also the
first sudy to document evidence of Marburg virus in the Central African country of Gabon.

In this study, more thanl,100 bats representing 10 different species were tested. Only one species of African fruit bat (R. aegyptiacus),

t - Jnositive for Marburg virus infection. No evidence of Marburg virus was identified in the other species of insect-cating or fruit bats
tesid_  ‘urther, viral genetic sequences obtained from the infected bats in this study were unique when compared to other known
Marburg virus sequences from animals or humans. This species of African fruit bat is found throughout sub-Saharan Africa.

Marburg virus and the related Ebola virus have caused outbreaks of disease in both people and non-human primates {e.g., African green
monkeys), and these outbreaks may resuit in the death of 80 to 90 percent of those infected, With no vaccine or drug therapy available,
outbreaks of Marburg often start abruptly and spread from person-to-person until infection control measures can be implemented.
Reports of Marburg hemorrhagic fever are rare, with recent occurrences limited to countries in sub-Saharan Africa.

The publication of this research coincides with a recent investigation of Marburg infection among miners in Uganda. CDC recently
deployed a six-person team to investigate the source of the infection, help identify and find people who may have been exposed to the
virus or to infected people, and offer guidance on infection control. The team is also working to determine if the same bat species (R.
segyptiacus) or other species of bats might be the source of the infection among the Ugandan miners, and potential routes of transmission
between the bats and humans,

“This recent discovery is helping to guide our current outbreak mvestigation in Uganda," said Dr. Jonathan Towner, lead author of the
publication and a member of CDC's Ugandan investigation team. "We're trapping bats that live in the mine to test them for evidence of
Marburg virus infection. If infected bats are found, we'll be looking at how they could have transmitted the virus to the miners."

To learn more about Marburg virus please visit: www.gdc. gov/marburg
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