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Abstract. The efficiency of a commercial kit­
Kvadricult�-intended for the culture diagnosis of gon­
orrhoea and specially designed to simplify "bedside" 
inoculation, was compared in two laboratories with their 
standard laboratory gonococcal (GC) culture methods. 
The yields of specimens inoculated at "bedside" were 
compared with those inoculated after transport for 4-18 
hrs in a modified Stuart transport medium. The highest 
positive yield was obtained by ''bedside" inoculation with 
approximately equal results for the conventional methods 
and the Kvadricult system. Compared with ''bedside" in­
oculation, the loss of positive specimens after transport 
was less than 10% in one laboratory bu1 more than 17% in 
the other, which was found to be due to inferiority of the 
GC medium used in this laboratory, the reasons for which 
are discussed. Prolonged transportation of specimens for 2 
days increased the loss of positive specimens, rising to as 
much as 55 % even at the laboratory with the more effi­
cient GC medium. These losses can obviously be avoided 
by transport for less than 24 hours-or better still, by 
"bedside" inoculation. From 1his point of view we have 
found the K vadricult system efficient and easy to hand le. 
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Gonorrhoea is one of those few diseases that with 

some accuracy can be diagnosed by direct mi­

croscopy of properly stained smears, for example 

by Gram's technique or by means of fluorescent 

antigonococcal antibodies. However, the develop­
ment of improved methods for culturing Neisseria 

gonorrhoeae. the increased incidence of gon­
orrhoeal cases, the documentation of a consid­
erable number of asymptomatic gonorrhoea not 

only among women but also among men, and the 

need for sensitivity testing, are all factors that have 

increased the need for the laboratory identification 

of gonococcal (GC) organisms by culture. 

In Sweden. diagnosis of gonorrhoea by means of 
culture has been used routinely over the past 15 

years. For this purpose specimens have usually 

been sent to the laboratory in a modified Stuart 

transport medium (STM) (6, 12). Since GC organ­
isms are inherently sensitive to prolonged storage 
during transportation, inoculation of specimens on 

GC media in the clinic ("bedside" inoculation) 

gives higher positive yield (I, 3). 

A new system-Kvadricult®, Orion Diagnostica 
Corp, Helsinki, Finland-has been adapted to sim­

plify "bedside" inoculation. It combines the use of 

non-selective and selective media in one plate, and 

uses the candle extinction principle for generating 

C02-
ln the present work the cultural yields with the 

Kvadricult system were compared with those 

of two conventional methods after inoculation 

"bedside" and after transport of specimens in a 

modified Stuart medium. The study was carried out 

at the bacteriological laboratories of two hospitals, 

since this also gave us an opportunity to compare 

two difforent GC culture media. 

MATERIALS AND METHODS 

Patients and participati11g laboratories 

Specimens obtained from patients visiting the clinics for 
venere�I diseases at the Central County Hospital in Öre­
bro ( I J 8 specimens from 28 men and 29 women) and at 
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Table I. Comparison of the yields obtai11ed i11 
Laboratory A (i 18 specime11s J,-om 28 men and 29 
women) and Laboratory B (97 specirne11s from 64 
men and 15 women) with K,·adriculr inoculated 
"bedside", and wilh co111•e111io11a/ agar pla1es in­
oc11/a1ed "bedside" and afier rransporl of the 
specimens (4-18 hours} in modifled Stuart medium 
(see Materials and Methods) 

Conventional method 

Kvadricu1t®· method 

"Bedside .
. 

Laboratory A: 
Positive 
Negative 

Laboratory B: 
Positive 
Negative 

.. Bedside .. 

Posi- Nega-
tive tive 

46 5 
0 �7 

78 l 
5 13 

Afler transport 

Posi­
tive 

37 
I 

74 
4 

Nega­
tive 

14 
66 

5 

14 

Södersjukhuset. Stockholm. Sweden (139 specimens from 
82 men and 28 women) were included in the study. The 
specimens were handled and examined as described below 
ar 1he bacteriological laboratories of these hospitals, 
hereafter referred to as Laboratory A and Laboralory B, 
respectively. 

Cu/Jure procedures 

!) Kvadricult method. This system consists of a rectangu­
lar culture dish divided into two equal compartments (5x5 
cm), one containing non-selecrive and 1he other selective 
GC culture medium. At the time of the study (Nov. 1975 
through April 1976) the medium was, according to the 
manufacturer

. 
based on BBL GC medium base enriched 

with lsovitalex. horse blood and horse serum. The selec-
1ive medium containing polymyxin B (20 JU/ml), 
trimethoprim (3.5 g/ml) and nystatin (12.5 IU/ml). CO,­
generation is based on the candle extinc1ion principle. 
After the plate is inoculated it is placed in a small box, 
together with a candle that is lighted. before the lid of the 
box is closed, and placed in an incubator at 35-36°C in the 
clinic or in the laboratory. The plates were used within 8 
weeks of preparation. 

2) Conve111iona/ c11/111re. GC agar plates with or without
vancomycin (3.0 g/ml), colistin (7.5 g/ml) and nystatin 
( 12.5 IU/ml) were made up at Laboratory A of BBL GC 
agar base enriched with Bacto hemoglobin and lsovitalex 
according to the manufacturer's instniclions, and at 
Laboratory B of Oxoid Columbia Agar enrichcd with 100 
ml heated horse blood and 85 ml horse serum per liter 
agar. The prepared plates were normally used within one 
week. 

Collection and handling of specimens 

Specimens were taken from the urethra of males and from 
urethra, cervix and rectum of females with swabs im-
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pregnated with charcoal (6). The collected material was 
thoroughly suspended in I ml of trypticase soy broth 
(TSB) as described previously (2). The original swab was 
removed from the TSB and replaced by four new swabs. 
By this technique each swab will be loaded with approxi­
mately the same amount of material and will therefore be 
sui1ed 10 comparative studies. The culture yield from each 
of these swabs was shown by Danielsson et al. (2) to be at 
least rus high as that from the original swab. 

The swabs were used for "bedside 
.. 

inoculation and 
transport lo lhe laboratory as follows. 

I) "Bedside·· inocularion. With two of the swabs, non­
seleclive and selective conventional culture plates and a 
K vadricult® plate were immediately inoculated at the 
clinic. The conventional agar plates were put in a candle 
jar and placed in the clinic's incubator at 35-36°C together 
with the K vadricult plates in their candle extinction box­
es. Afler incubation for 2 days the jars and the boxes were 
transferred to the laboratory for bacteriological examina­
tion. 

2) Transport of swabs in Stuart medium. The other two
swabs were inserted separately into a modified Stuart 
transport medium (STM) (6) and transported to the 
laboratory. The 1ranspor1a1ion lime was 4-18 hours; in a 
smaller study it was extended to 2 days. One of the swabs 
was used to inoculate two conventional GC agar plates, 
one with non-selective. the other with selective culture 
medium, that were p!aced for 2 days in a CO,-incubator 
(5% CO,) at 36°C with high humidity. The other swab was 
used 10 inoculate a Kvadricult plate which was then put in 
rhe candle extinction box and placed in the incubator at 
35-36°C. 

Bac1erio/ogical examinaJions 

After 2 days' incubation, the conventional agar plates and 
the K vadricull plates were subjected 10 ocular inspection 
and oxidase 1es1ing. The presence of gonococci in 
oxidase-positive colonies was confirmed by immuno­
tluorescence tests, Gram-staining and co-agglutination 
or fermentation as described elsewhere (4, 5). 

RESULTS 

The yields obtained at the two laboratories (A & B) 

with conventional and K vadricult® (trial) methods 

are summarized in Tables I and Il. 

Table I shows that in Laboratory A "bedside" 

inoculation gave 5 (10.9%) more positives with the 

trial method than with the conventional one. Under 

corresponding conditions in Laboratory B the con­

ventional method gave 4 (4.8%) more positives than 

the trial method. Af ter transport of specimens 10 the 

laboratories for 4-18 hours in a modified Stuart 

medium the conventional method gave a loss of 

17.4% in Laboratory A in contrast to 6% in Lab­

oratory B. Compared with the trial method the loss 

of positive specimens after transport and culture 
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Table 11. Compariso11 of rhe yields ohtained in Laboratories A & B wirlt thP convenrional and K11adriculr® 

methods with regard 10 non-selective and selecrive culture media 

A total of 166 specimens from 64 men and 34 women were examined by "bedside·· inoculation and after transpon in 
modified Stuart medium for 4-18 hours (see Materials and Methods) 

lnoculation '·bedside" 

Conventional Kvadricult 

Positive y1eld in NS s NS s 

Laboratory A 43 38 48 48 
Laboratory B 40 40 37 39 

Total 83 78 85 87 

on routine medium was 25.5 % in Laboratory A but 
only 1.3% in Laboratory B. 

Table Il summarizes the yields obtained in 

the two laboratories with the conventional and 

K vadricult methods with regard to non-selective 
and selective culture media inoculated "bedside·· 

and after transport of specimens. 
It will be seen that at Laboratory A the "bedside·· 

inoculation of non-!.elective medium of the trial 
method gave 5 (11.6%) more positives than non­

selective of the convcntional one, and the selective 
as much as 10 (26%) more positives. At Laboratory 
B the non-selective medium of conventional plates 

gave 3 (7.5%) more positives than non-selective 

medium of the trial method, and the sclective I 
(2.5 %) more positive. 

Afte1 11 an�port of :.pecimem, the results were 
almost identical for the trial and conventional 
methods at Laboratory B, with a loss of 3-10% as 
compared to "bedside" inoculation. The Table also 
shows that there was no appreciable loss at 
Laboratory A for the trial method used "bedside" 
or after transport of specimens. On the other hand 
the convcntional method gave after transport of 

specimens a loss of 6 ( 14%) and 7 (18.4%) for non­
selective and selective media respectively. Com­
pared with the trial method used '·bedside'·, these 
figures will be 22.8% and 35.4% respectively. 

lnfluence of the yield after transport 

of specimens for 2 days 

In a series of 42 specimens from the urethra of 28 

men and from cervix and/or urethra of 13 women 
with a preliminary diagnosis of gonorrhoea by di­
rect microscopy, the yield after transport of speci-

lnoculation after transport 

Conventional Kvadricull 

NS s NS s 

37 31 48 46 
36 37 36 38 

73 68 84 84 

mens for 2 days was compared with the yield or 

·'bedsicte·· inoculation. This study was carried out
at Laboratory B on their conventional GC medium

which was shown to be more efficient than that of
Laboratory A. Thirty-six out of the 42 specimens
were positive by "bedside" inoculation but only 16

after transport of specimens for 2 days, i.e. there
was a loss of 55%.

DISCUSSION 

The primary purpose of this investigation was to 

test the efficiency of the K vadricult� system for 

culture diagnosis of gonorrhoea but we also wanted 
to scc if there were any obvious differcnces be­
tween two conventional and commercially available 
GC culture media. one of which is widely used. The 
findings in the present investigation are, from these 
points of view, of interest and merit some com­
ments. 

Since the introduction of the so-called Stuart 
transport medium (STM) for GC (13. 14) the ra­
tional approach in Sweden and other Scandinavian 

countries has been transport of GC spccimens to 

the diagnostic laboratories in a modified STM (6. 

12) for culture on selective media (9. 15)-or on
both selective and non-selective media which will

give a higher positive yield (3, 11). Compared with
"bedside" inoculation there was a loss in one of the
laboratories (Lab. B) of only 6-10% of positive
specimen s after transport for less than one day.
Thcse findings are in agrcement with those previ­
ously reported (I, 2, 3). In this laboratory the
K vadricult method and the conventional technique
gave approximately the same yields ··bedside"" or
after transport of specimens. In the other laboratory
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(Lab. A), however. there was a substantial loss of 

positive specimens with the conventional method 

after transport of specimens. This loss was still 

more pronounced when compared with the results 
obtained at Laboratory A with rhe K vadricult® 

method. 
The inferiority of the GC medium used at 

Laboratory A was a surprise, since it has proved 

eflicient in earlier investigations (2. 31 and since 
each batch of medium. according to the information 

provided by the manufacturer. is controlled and 
certified at the Center for Disease Control in Atlan­
ta, USA. We first thought it to be a non-recurrent 

phenomenon at laboratory A, bu l corresponding 

observations have since been reported from other 

laboratories in Sweden. These findings point to the 

need for a continuous quality control of culture 

media for such sensitive organisms as Neisseria

gonorrhoeae, not only under laboratory but also 

under clinical conditions. 

There can be several reasons for the differences 

between the two media used. for example poor 
quality of the agar base. or different epidemiological 
situations with regard to gonococcal auxotypes. 
One obvious difference, however, was the addition 

of horse blood and horse serum to the agar base 

used at Laboratory B and corresponding additives 

were used by the manufacturer of K vadricult®. Be­
s ides growth-promoting factors. these additives 
might also give an osmotic stabilization of the 
medium which would probably favour the fragile 
and osmotically sensitive gonococcal organisms. 

The well known and inherent sensitivity of the 
GC organisms to prolonged transportation (2 days) 

was confirmed in this study. s"ince more than half of 

the positive specimens were lost. These great losses 

can obviously be avoided by shortening the trans­

port time (less than 24 hours). or bener still by 

··bedside'" inoculation. The Transgrow system ( 10),

aimed to combine transport and culture, looks

attractive in this respect but raises technical prob­
lems (2, 8), and it wilJ also miss the Vancomycin­

sensitive strains (2. 11). These disadvantages are

overcome by the K vadricult system which is spe­
cially designed for "'bedside·· inoculation. It com­
bines the use of non-selective and selective media in

one plate and easy. direct access to the surface of

the culture medium both for inoculation. inspection

and testing of suspected colonies. It also uses lhe
candle extinction principle for generating CO2 

which has been shown to be most efficient (7). We
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have found the K vadricult system easy to handle in 

an out-patient clinic for venereal diseases and also 

in other clinics. The loss of positive specimens by 

transportation will be minimized in this way and 

after incubation of the K vadricult boxes for I or 2 

days in the clinic they can be transferred to a 
laboratory for subsequent confirmation of gono­

coccal-like colonies, and, if needed, sensitivity 

testing. 
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