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Legionella pneumophila: monoclonal antibody typing of clinical
and environmental isolates

By R.J. BRINDLE, P.J. STANNETT axp J. O'H. TOBIN

Public Heallh Laboratory, Level G/7, John Radcliffe Hospital, Headington,
Ozford 0X3 9DU

(Aceepted 28 April 1987)

SUMMARY

Forty-one clinical isolates of Legionella pneumophila from sporadic cases of
legionella pneumonia were colleeted from laboratories throughout the United
Kingdom and were compared with 300 routine environmental isolates using two
panels of monoclonal antibodies, covering serogroups 1-10. Eighty-five per cent of
the clinical isolates helonged to the subgroup Pontine of serogroup 1, whilst only
13% of the environmental isolates did. Approximately half of the clinical isolates
tested came from patients with a recent history of foreign travel, mainly to
southern Furope.

INTRODUCTION

The use of monoclonal antibodies (MAbs) for the subgrouping of Legionella
pneumophila serogroup 1 is recognized as a valuable epidemiological tool
(McKinney ef al. 1083; Joly & Ramsay, 1985; Idelstein et al. 1980). We have
extended the use of MAbs to the identification of the non-serogroup 1 serogroups
and compared the relative prevalences of the various serogroups and subgroups in
isolates from throughout the United Kingdom.

MATERIALS AND METHODS

Isolates of L. pnewmophila from sporadic cases of legionella pneumonia which
had been reported to the Communieable Discases Surveillance Centre (CDSC) of
the Public Health Laboratory Serviee (PHLS) from 1979 to the end of 1985 were
collected following a written request to all reporting laboratories, Replies were
received from 20 laboratories out of 26 who were contacted and out of 46 reported
cases 20 viable isolates were obtained, 5 of the eases had not been eulture positive,
8 were no longer viable and 3 could not be traced. Clinieal isolates of L.
pneumophile were also obtained from Dr R.J. Fallon of Ruchill Hospital,
Glasgow, Scotland and from a number of other lahoratories. Most of these other
isolates were from cases of pneumonia that oceurred in Inte 1985 and 1986 and a
few were from eases that had not been reported to CDSC. Three hundred
conseeutive isolates were recovered from a set of environmental water samples
from over 150 sites throughout the United Kingdom reccived in Oxford from April
to December 1986, The environmental samples were either filtered or centrifuged

https://doi.org/10.1017/50950268800067698 Published online by Cambridge University Press


https://doi.org/10.1017/S0950268800067698

R. J. BrRINDLE, P. J. STANNETT AND J. O’H. ToBIN

236

+++
+++
+++

+

ettt

cuaplr]  +5/€81

wr

-asuassatonyy o Fuans 4 + +/+ +/+

. — — — —_— — + 4+ _— — ol uapwy
—_ _ — — — + - - - 6 (4 9¢e1d
— — — — —_ ++ - — — 6 £31d

+++ — — — — +++ +++ — - 8 Le1d

++ — — — - +++ +++ — — 8 £ Apnauo,)
—_ + 4 —_— — _ —_ — . — I § odwony,)
— - +++ - - - — — — 9 € poyxQ
— — +++ — —_ — — — — 9 S odeayy)
— —_ — - +++ ++ — - — g ¢ Mdpuquuv)
— — - +++ ++/+ - - — - g 41 sepe(
—_ - - - - +++ +++ — - t t uoysdury
- — — - — +++  +++ — - t safaiuy o
— — — — — — — +++ - € & uomBunnoo[y
— — - —_ — — —_— — ot ++ o sudog,
Jdoid 998

G881 s /EXO  TIEd cww) gV t BT &g 1/isudoy dnoad U

WEN adyingN

1uvd fipoquuo jouopouocw (1 HgN) 1 dnosbosss-uoy: °} dqu],

https://doi.org/10.1017/50950268800067698 Published online by Cambridge University Press


https://doi.org/10.1017/S0950268800067698

Monoclonal antibody typing of legionella 237

Table 2. Proportions of isolates belonging to serogroups and major subgroups

Environmental Clinical

Group Subgroup No. % No. %
SG 1 1256 417 37 003
Pontiac 40 133 35 854
Olda 67 22-3 2 49

Bellingham 18 60 0 0

SG2 17 b7 0 0

5G3 24 80 0 0
SG4 42 14-0 1 2:4
SGH 32 107 3 73
Cambridge 25 83 3 73

Dallas 1 7 23 0 0

SGo 34 113 0 0

8G 7 0 0 0 0

SG8 8 27 0 0

5G 0 4 1-3 0 0

SG 10 { 03 0 0

Not typable by MAbs 13 43 0 0

Total J00 000 41 100

and the deposit spread onto sclective BCYE agar (Edelstein, 1981). Formalin
Suspensions were made of presumed Legionella spp. and using indirect fluorescence,
tested with polyclonal rabbit antisera (Division of Microbiological Reagents and
lelity Controls, PHLS).

Suspensions of the two sets of isolates were tested with two different panels of
MAbs using indircet fluorescenco. The first panel divided serogroup 1 into three
major subgroups and further minor subgroups (Watkins et al. 1085). The sccond
Panel (Table 1), which contained MAbs raised against strains of the non-serogroup
L L. pneumophilu, was used for any isolate that cither failed to group with the first
Panel or had not heen allocated to serogroup 1 using the rabbit antisera.

RESULTS

Of the 300 environmental isolates 58 % belonged to serogroups other than 1 and
of the 125 that were gerogroup 1, 07 (54 %) belonged to the Olda subgroup. Thirty-
Seven (00 %) of the 41 clinical isolates helonged to serogroup 1, with 95% of these
hclonging to the Pontiac subgroup (Table 2). All the clinical serogroup & isolates
were isolated from patients from different locations and were all of the same MAD
pattern (Cambridge 2). No Dallas 1 E-like isolates were obtained from patients but
even were found in the environmental samples, It is believed that Cambridge 2
'8 more representative of scrogroup § than Dallas 1E as a recent analysis of
1Socnzyme patterns places the latter in a separate species (Selander e al. 1985)
dcfllﬁlc sharing the serogroup epitope.

Thirteen environmental isolates sent to us as Legionella spp. could not be
grouped using these two pancls of MAbs and on further testing with other
Polyclonal antiscra 3 were identified as L. preumophila, 2 were L. wadsworthii and

remained unidentified.
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There was a high degree of corrclation between the serogroup allocated to
isolates using the polyclonal rabbit antisera and the monoclonal antibodies. No
polyclonal rabbit antisera against serogroups 9 and 10 was available at the time
of testing.

There were 19 serogroup 1 isolates from paticnts giving a history of recent
foreign travel, of which 18 were Pontiac strains and 1 was an Olda strain.

DISCUSSION

Watkins et al. (1085) using British and European isolates of L. pneumophila
serogroup 1 (SG 1) from outbreaks and individual cases of legionella pneumonia
have shown that environmental water samples from sites associated with cases
were significantly more likely to contain Pontiac strains than samples not
agsocinted with cases. This study has confirmed the difference in the relative
prevalence of the various serogroups between the straing isolated from patients
and those isolated from environmental sources. L. pneumophile strains of the
Pontine subgroup of serogroup 1 are by far the commonest cause of legionella
pneumonia. They are less frequently isolated from routine environmental samples
of water, only 12% in a recent study (Tobin el al. 1986). The relatively high
number of Pontiae strains (32 %) among the SG 1 strains that were isolated from
our environmental samples may reflect the examination of water samples
following a case of legionella pneumonia rather than routine surveillance.
McKinney et al. (1983) using their monoclonals had suggested that strains from
outbreaks fell into different subgroups from those isolated from mainly sporadie
cases. The subgroup from outbreak straing corresponds to our Pontine subgroup
and to the MAD2 positive subgroup of the ‘standard’ panel proposed by Joly ef al.
(1986). The occurrence of sporadie eases of legionella pneumonin with non-Pontine
SG 1 straing is not common and appears to reflect the relative prevalence of these
non-outbreak straing in environmental sources. 1t is of interest to note that about
half the cases from which the clinical isolates camo had a history of travel abroad
within the preceding few weeks. Most of the travel had been to southern Burope
and the Mediterrancan. The widespread use of monoclonal antibodies for routine
sero- and subgrouping of isolates of L. pnewmophila should provide valuable
information on the epidemiology of legionelln pneumonia.

We would like to thank all those laboratories that responded to our request for
isolated, cspecinlly Dr T..J. Rowbotham, Dr C. L. R. Bartlett of CDSC for
providing information on the clinical cases and Dr P.J. Dennis of CAMR for
identifying some of the strains not covered by our monoclonals. Some of the
monoclonal antibodies were prepared under grants from the Medieal Research
Council (MRC) and Inveresk Research International, Musselburgh, Scotland.
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