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Use of monoclonal antibodies for rapid
diagnosis of respiratory viruses:
Memorandum from a WHO meeting*

A monoclonal antibody diagnostic kit (using immunofluorescence) to detect directly viral antigens of
respiratory syncytial virus, influenza virus A, influenza virus B, parainfluenza viruses (types 1, 2, and 3),
and adenovirus has been developed by WHO. During 1990 and 1991 a total of 16 laboratories in differ-
ent parts of the world were invited to test the kit in clinical use. This Memorandum summarizes the
results obtained as well as the discussions and recommendations made by participants at a WHO
Consultation on Global Surveillance of Respiratory Viruses, held in Geneva on 25-27 March 1992.

Introduction
Viruses are well-recognized causes of upper and
lower respiratory tract infections, and are particularly
important among infants and young children in
whom they may cause severe illness and even death.
Simple techniques for the rapid identification of
viruses are highly desirable for good patient manage-
ment. In addition, vaccines are being developed to
prevent infections caused by the most widely preva-
lent virus - respiratory syncytial virus (RS virus)
and a similar effort is also being directed towards the
next most important target, parainfluenza virus type
3. The need for, and success of, a vaccine requires
epidemiological surveillance techniques that can be
applied widely and do not need full laboratory back-
up. The immunofluorescence (IF) technique fulfils
these requirements, but its widespread application
has been hindered by the lack of reagents of adequa-
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te performance. The advent of monoclonal antibodies
has overcome this drawback, and in 1986 WHO ini-
tiated a project to develop a monoclonal antibody
diagnostic kit that could be used to transfer the IF
technique to public health laboratories throughout
the world. To promote this aim, WHO began collect-
ing suitable candidate monoclonal antibodies for
inclusion in a kit for detecting viral antigen directly
in clinical specimens. During 1987-88 antibodies to
RS virus, influenza virus A, influenza virus B,
parainfluenza viruses (types 1, 2 and 3) and adeno-
virus were chosen as candidate reagents from a lar-
ger group that were examined initially. These were
then assessed by eight laboratories in Europe, USA,
and Asia, all of which were experienced in the use of
immunofluorescence techniques. Their results were
considered by a previous Working Party and report-
ed in 1988.a The main conclusions were that,
compared with reference methods, the pools of
monoclonal antibodies had high sensitivity and
specificity for detecting virus antigens in specimens
taken from patients. As a general rule, a slight loss in
sensitivity can be expected with monoclonal anti-
body pools compared with good polyclonal antisera,
but this disadvantage is offset by the ease of reading
preparations stained with the monoclonal antibodies.
Several anti-mouse conjugates were evaluated before
one produced commercially was chosen for inclusion
in the kit.

a WHO Informal Consultation on Monoclonal Antibodies for Res-
piratory Virus Diagnosis, 23-24 September 1988. Unpublished
document WHO/MIM/MAB/88.1.
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Present study
Following the initial evaluation, laboratories in differ-
ent parts of the world that were already routinely
diagnosing respiratory virus infections were invited
to test the kit in clinical use. These laboratories had
been routinely using commercial polyclonal antisera
(in immunofluorescence or enzyme immunoassays)
or isolation in cell culture. During 1990 and 1991
they were asked to compare the kit, as far as pos-
sible, with their standard methods. A protocol for
using the kit was included.

A workshop for the participating laboratories in
South America was organized by PAHO/WHO in
Montevideo, Uruguay, in May 1991, to obtain first-
hand reports of experiences with the kit.

Results
Sixteen laboratories in the six WHO Regions (Afri-
ca, the Americas, South-East Asia, Europe, Eastem
Mediterranean, and Westem Pacific) took part in the
present study.b In a preliminary assessment, working
dilutions of the kit reagents (both monoclonal pools
and the conjugate) were assessed in the laboratories
on infected cultured cells or clinical specimens.
These working dilutions were then applied to clinical
specimens. Table 1 lists the results obtained, which
exhibit considerable variability. Compared with the
results reported by the earlier Working Party,c some
working dilutions were higher or lower than expect-
ed. This might to some extent reflect differences in
the quality of the fluorescence microscopy or of the
materials used, other than those provided as part of
the kit. Lower dilutions could give unwanted non-

b No. 1, Department of Pathology, Singapore General Hospital,
Singapore (Investigator, Ling Ai Ee); No. 2, Department of Medi-
cal Microbiology, University of Malaya, Kuala Lumpur, Malaysia
(Dr N. Khairullah); No. 3, Department of Virology, National Insti-
tute of Health, Department of Medical Sciences, Bangkok,
Thailand (P. Thatwatsupha); No. 4, Commonwealth Serum
Laboratories, Victoria, Australia (R. Shaw); No. 5, National Insti-
tute of Virology, Indian Council of Medical Research, Pune, India
(B.L. Rao); No. 6, Sendai National Hospital, Clinical Research
Division, Virus Research Centre, Sendai, Japan (Y. Numazaki);
No. 7, Department of Microbiology, University of Buenos Aires,
Buenos Aires, Argentina (M. Avila); No. 8, Instituto Carlos
Malbran, Buenos Aires, Argentina (V. Savy); No. 9, Instituto
Adolfo Lutz, Sao Paulo, Brazil (S. Takimoto); No. 10, Instituto
Evandro Chagas, Belem, Brazil (W. Mello); No. 11, Institute of
Public Health, Seccion Virologia Clinica, Santiago, Chile
(M. Vicente); No. 12, Central Public Health Laboratory, Monte-
video, Uruguay (M.H. de Peluffo); No. 13, Centro Nacional de
Microbiologia, Virologie e Immunologia Sanitarias, Madrid, Spain
(P.P. Brena); No. 14, Central Virology Laboratory, Chaim Sheba
Medical Center, Tel-Hashomer, Israel (N. Varsano); No. 15,
Central Pasteur du Cameroun, Yaounde, Cameroun (D. Pignon);
No. 16, H6pital Charles Nicolle, Tunis, Tunisia (A. Slim).
c See footnote a, page 699.

specific reactions and higher dilutions could result
in lower sensitivity. Because tests on cell-culture prep-
arations show fewer nonspecific staining reactions
than clinical specimens, they may give misleadingly
high optimal dilutions.

Some laboratories, e.g., No. 15 and No. 16, were
unable to carry out more than preliminary testing on
small numbers of samples; nevertheless, they found
the reagents to be satisfactory. Comparative data
from the remaining laboratories on the performance
of the monoclonal antibodies are presented in Table
2. Part I of the table compares the results obtained
using monoclonal antibodies or polyclonal antisera
in immunofluorescence or other assays. There are
four numbers in each entry, which are shown by
virus and laboratory; the first and fourth numbers
represent the extent of concordance between the two
methods, while the second and third, indicate the
extent of discordance in favour of one reagent or the
other; the discrepant results require explanation. One
possible reason is that the polyclonal reagents used
by the participants were prepared commercially
either in animals or in the yolk sac of fertile eggs;
some reagents prepared in this way show nonspecific
reactions and have low sensitivity.

Part II of Table 2 compares the results with the
WHO monoclonal antibodies and those with isola-
tions obtained in cell culture. A few discordant
results were recorded, and there are several possible
reasons for this: the cultures may vary in their sensi-
tivity to particular viruses; immunofluorescence
results may still be positive with specimens collected
during the late phase of infection when locally
produced antibody may inhibit virus infectivity; and
the infectivity in the specimen may have been lost
in transit.

The results shown in both parts of Table 2 indi-
cate that more positives were obtained with the
monoclonal antibodies than with the other tech-
niques. At present there is no satisfactory explana-
tion for the observed discrepancies, but, for the
majority of specimens, the monoclonal antibody kit
compared favourably with the alternatives that were
investigated.

During the study, the monoclonal antibodies
were used on a large number of clinical specimens
(Table 3). The positivity rates are similar to those
obtained elsewhere, although the rates for para-
influenza viruses and adenovirus were low.

Discussion and conclusions
In general, the data obtained so far confirm previous
conclusions that the kit contains reagents that are
highly sensitive and specific. It is acceptable for
use in diagnostic laboratories whose staff are ex-
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Table 1: Working dilutions of the reagents used by each laboratory in the study

Virus tested a
Laboratory Anti-mouse
No.b RSV Inf A lnf B Parainf Adeno conjugate

1 5000 1000 10 000 1000 1250 150
2 40 40 40 40 40 40-80
3 10 10 10 10 10 5-10
4 NDC 200 200 ND ND 40
5 25 25 25 ND 25 50
6 50 50 50 50 500 20
7 10 20 20 10 10 15 d

8 80 500 500 80 100 80
9 1000 40 300 200 100 10 e

10 600 100 100 400 150 50
11 100 30 30 100 200 60-100
12 40 100 100 40 40 50
13 200 200 300 300 300 30 e

14 20 20 20 20 20 15

Range 10-5000 10-1000 10-10 000 10-1000 10-1250 15-150
a RSV = respiratory syncytial virus; Inf A = influenza virus A; Inf B = influenza virus B; Parainf = para-
influenza virus; Adeno = adenovirus.
b Laboratories No. 15 and No. 16 submitted very limited data, which have been included here.
c ND = not done.
d Not titrated.
e Sigma anti-mouse conjugate.

Table 2: Comparison of immunofluorescence results with those obtained using the WHO monoclonal antibody kit,
on clinical specimens

Virus tested

Laboratory No. RSV Influenza A Influenza B Parainfluenza Adenovirus

Part I a

2 12/0/0/88 b 4/0/3/58 1/0/0/64 0/0/8/57 0/0/2/63
3 18/0/1/119 0/0/0/138 0/0/1/137 2/0/4/132 2/0/0/136
7 21/3/9/56 0/0/3/86 4/0/11/74 2/0/3/84 4/1/0/84
9 6/0/2/39 1/1/7/39 0/2/0/41 0/0/0/8 0/0/1/14

11 69/1/0/228 24/1/4/102 34/0/0/344 14/1/10/320 45/0/0/251
12 96/5/1/138 12/1/0/231 NDC 6/0/6/240 7/1/5/250
13 50/2?/2?/82 d ND ND 7/0/0/129 2/0/0/134

44/2?/6/84e ND ND ND ND
14 8/2/2/26e ND ND ND 2/1/2/12

Part f1'
1 0/0/0/1 9 24/0/0/0 14/0/0/0 ND ND
2 9/0/21/135 7/0/0/58 1/0/0/64 11/0/0/119 1/0/2/121
7 25/5/5/54 1/3/2/83 5/1/10/73 0/0/5/84 3/1/1/84
8 14/1/8/23 ND ND 4/0/3/7 8/2/2/12

12 49/4/16/110 7/2/4/368 1/9/1/370 0/0/0/68 3/1/0/64
13 12/0/10/44 0/0/0/66 0/0/0/66 4/0/1/61 2/0/0/64
14 8/3/2/125 0/0/0/110 3/2/0/105 4/2/0/124 3/8/1/126
a Part shows a comparison between the results obtained with polyclonal antibody immunofluorescence, commercial monoclonal anti-
body immunofluorescence or enzyme-linked immunosorbent assay (ELISA).
b The four figures represent the number of samples that were P+M+, P+M-, P-M+, P-M-, respectively (P = polyclonal antibody, M =
monoclonal antibody).
c ND = not done.
d Other monoclonal antibodies.
e ELISA.
f Part II shows a comparison between the results obtained with isolation in cell culture.
9 The four figures represent the number of samples that were C+M+, C+M-, C-M+, C-M-, respectively (C = cell culture, M = monoclonal
antibody).
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Table 3: Proportions of positive results obtained with the WHO monoclonal antibody kit on clinical specimens, by
laboratory and virus

Virus tested

Laboratory No. RSV Influenza A Influenza B Parainfluenza Adenovirus

1 649/2086a 46/2167 11/2167 30/2127 24/2118
2 30/165 7/165 1/165 11/165 3/165
3 19/138 0/138 1/138 6/138 2/138
7 30/89 3/89 15/89 5/89 4/89
8 22/46 - - 7/14 10/24
9 8/47 8/48 0/43 0/8 1/15

11 69/298 28/131 34/378 24/345 45/296
12 65/179 11/381 2/381 0/68 3/68
13 50/136 0/66 0/66 7/136 2/136
14 10/138 0/110 3/110 4/130 4/138
+ b 6/130 34/130 0/130 10/130 4/130
++ b 58/696 7/696 10/696 15/696 4/696
Total 1016/4148 144/4121 77/4363 119/4046 106/4013
% positivity 24.5 3.5 1.8 2.9 2.6
a Shown are No. positive/No. of specimens examined.
b Results were obtained in 1991-92 with the second batch of the WHO kit. + = Dr J. Hang, Folkehelse, Oslo, Norway. ++ = Dr B. Mar-
ten, Institute of Medical Research, Goroka, Papua New Guinea.

perienced in the use of immunofluorescence. More-
over, the immunofluorescence technique based on
monoclonal antibodies has the advantage of providing
diagnoses in institutions where cell culture or other
facilities are not available.

There are two basic requirements for good,
reliable immunofluorescence results: the collection
and preparation of specimens containing adequate
numbers of intact infected cells; and the ability of
the observer to distinguish specific viral cellular
immunofluorescence from nonspecific reactions. The
immunofluorescence technique is preferable to alter-
native methods because it provides feedback on
specimen quality; however, the skill required to
recognize genuine viral fluorescence requires
training and experience. The acquisition of this skill
is easier and faster if the fluorescence results are
validated using other techniques, such as cell culture
- although the kit provides specific reagents that
are easier to read than previously available commer-
cial antisera. Nevertheless, there is a need for control
measures to ensure that the data collected in the
future are reliable. These should include encouraging
the participating laboratories to send representative,
duplicate positive and negative unstained slides pre-
pared from clinical material to reference laboratories
for confirmation. This should be overseen by WHO.
Such an approach has the advantage that the immu-
nofluorescence technique described can be imple-
mented and made the subject of quality control veri-

fication in laboratories where cell culture or other
facilities are not available.

The results of this study are promising and the
technique may be extended to other laboratories in
the future; however, before this happens some of the
variabilities observed should be investigated. For
example, although the same reagents were used for
the same purpose in all the laboratories a wide range
of working dilutions was employed. The reasons for
this are unclear and should be analysed further to
promote greater reliability.

Recommendations
The following recommendations were made by the
participants at the Consultation.
* A continuing supply of the kit reagents must be
ensured. New batches should be submitted to quality
control by experienced reference laboratories before
being released. WHO will need to keep aliquots of
previous batches for comparison.
* To provide epidemiological data to underpin vac-
cine development, a specific monoclonal antibody to
parainfluenza virus type 3 should be added to the kit.
* For the future, inclusion of a measles-specific
monoclonal antibody is also highly desirable if the
kit is to be used as effectively as possible in areas
where measles infections are still frequent.

WHO Bulletin OMS. Vol 70 1992702



Rapid diagnosis of respiratory viruses using monoclonal antibodies

* Greater standardization of techniques should be
encouraged. A range of recommended dilutions for
each reagent should be included in the kit, together
with information on the collection, transport, and
preparation of the specimens. Whenever possible,
epifluorescence with interference filters should be
used with Evans' blue as a counterstain. The speci-
men of choice remains a deposit of the cells extract-
ed from nasopharyngeal secretions (aspirates).

* The technical adequacy of the microscope and
conjugate used should be validated regularly with
infected cell cultures.
* To promote quality control, interchange of speci-
mens (both positive and negative, as prepared slides)
and information between laboratories must be encour-
aged. These preparations may be stained or unstain-
ed and used for teaching and training purposes as
well as for the promotion of quality control. Also,
duplicate preparations should be sent periodically to

reference laboratories to confirm that diagnostic qual-
ity is being maintained.
* Further training for all participants should be
encouraged. This is particularly necessary for labora-
tories without extensive experience in immunofluo-
rescence.
* Workers experienced in immunofluorescence tech-
niques should be encouraged to visit their colleagues
who are less experienced and transfer their knowl-
edge to them; intra-regional discussion groups
should be convened to coincide with such visits.
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