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Inoculation ofperitoneal dialysate fluid into blood
culture bottles im.proves culture rates

B. L. RAYNER, D. s. WILLIAMS, S.OLIVER

Abstract The aiIn of the study was to detennine if direct
inoculation of peritoneal fluid into Bactec blood
culture bottles would improve the positive
bacteriological yield compared with conventional
techniques in continuous ambulatory peritoneal
dialysis (CAPD) patients with peritonitis. All
patients presenting with suspected peritonitis had
peritoneal fluid injected directly into aerobic and
anaerobic Bactec blood culture bottles as well as
into sterile culture tubes. Thirty-seven paired
samples were analysed. Twenty conventional cul
tures (54%) were positive compared with 33 (89%)
done according to the Bactec system (P < 0,002).
In only 1 case did the former technique prove
superior. Direct inoculation of peritoneal fluid
into Bactec blood culture bottles is therefore supe
rior to conventional methods and has obvious
therapeutic implications.
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Peritonitis remains the single most imponant com
plication of continuous ambulatory peritoneal
dialysis (CAJ;'D) causing morbidity and monality.

Although prevention remains the ultimate goal, success
ful treatment of established peritonitis depends on the
early administration of empirical antibiotics followed by
definitive microbiological diagnosis and appropriate
adjustment of therapy. A significant percentage of rou
tine cultures are negative and antimicrobial treatment is
largely empirical. In 1982 Luce er al. 1 showed that the
incidence of culture-negative peritonitis could be
reduced from 22% to 4% by inoculating blood culture
bottles with infected dialysis fluid, but more recent
repons have yielded conflicting results.' -4 Runyon et al. 5

reponed that the diagnosis of peritonitis in patients with
cirrhosis and ascites could also be significantly improved
by direct inoculation of ascitic fluid into blood culture
bottles.

With this in mind it was decided to undertake a
prospective study to determine whether direct inocula
tion of peritoneal fluid into Bactec blood culture bottles
could improve positive microbiological culture rates in
patients with suspected peritonitis.

Methods
All patients presenting to the CAPD unit over a 2
month period with suspected peritonitis, i.e. cloudy bags
with or without abdominal pain, were included. Five
millilitres of peritoneal dialysis fluid from each patient
were inoculated into a sterile culture tube and an aero
bic and anaerobic Bactec blood culture bottle. These
were dispatched to the laboratory in the routine manner.
The dialysis fluid in sterile culture tubes was spun down
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and the deposit used to smear for Gram staining and
inoculate a cooked meatltrypticase soy broth as well as a
2% blood agar plate which had been incubated under
CO,. These media were kept for 48 hours before a final
report was issued. The Bactec bottles were incubated on
arrival and tested in the manner prescribed for blood
cultures. A final report was only issued after 7 days. All
results were recorded and compared, and analysed sta
tistically using the x'-test.

Results
During this period 37 paired samples were analysed.
There were 33 (89%) positive cultures using the Bactec
system and 20 (54%) the conventional sterile tubes.
This was a highly significant result (P < 0,002).

Further analysis of the results (Table I) showed that
the most common Gram-positive organisms were
Staphylococcus aureus and S. epidermidis. The main dif
ference between the two methods was the lower positive
culture of S. aureus using the tubes and their failure to
culture Streptococcus minor and diphtheroids. The Bactec
system also yielded 2 Pseudomonas isolates that were not
grown by the tube system. The tubes were superior on
only one occasion. This occurred in a patient with a
small colonic perforation, where 3 organisms were cul
tured by the tubes and only I by the Bactec system.

Discussion
This study demonstrated that microbiological culture
rates are significantly improved (P < 0,002) using the
Bactec blood culture media. This has imponant impli
cations for the treatment of peritonitis. Isolation, identi
fication and the antibiotic sensitivity of the infecting
organism allow for more rational and effective treat
ment. In this study, for example, the greater recognition
of S. aureus by the Bactec system and the failure of the
tubes to culture P. aeruginosa have imponant therapeu
tic implications.

There are several possible explanations for the differ
ence between the two techniques. In conventional sterile
tubes bacteria may die en route given delays and contin
ued endogenous antimicrobial activity of the ascitic
fluid. With the Bactec system the dilution of the ascitic
fluid inunediately reduces this activity, and the medium

TABLE I.

Culture results

Organism Bactec Conventional

Gram-positive 26 16
S. aureus 16 12
S. epidermidis 4 3
S. milior 2 0
Diphtheroids 2 0
Miscellaneous 2 1

Gram-negative 7 3
Klebsiella 2 2
Pseudomonas 2 0
Miscellaneous 3 1

Polymicrobial 0 1
- -

Total 33 20



_----:-------------- -J__

4

_

3

__

itself protects and nourishes the bacteria. Conventional
cultures are usually kept for 48 hours but if there is a
low inoculum of bacteria, keeping the cultures for 5
days can significantly improve positivil}T by allowing bac
teria to multiply to reach detectability.· These observa
tions also help explain the conflicting data previously
reponed in the literature. In the studies by Doyle er al. "
Males er al. 3 and Ryan and Fessia4 the whole bag was
dispatched to the laboratory to be processed. The
inevitable variability in the time taken for the specimens
to reach the laboratory probably accounts for the con
flicting results. Directly inoculating the peritoneal dialy
sis effluent into the blood culture bottles may overcome
this problem.

In· summary, direct inoculation of peritoneal fluid
improves the positive culture rate in patients with sus
pected peritonitis and this has important therapeutic
implications.

REFERE),ICES

1. Luce E) >-Jakagawa D, Lovell J, er aJ. Improvement in the bacterio
logical diagnosis of peritonitis with the use of blood culture media.
TraIlS Am Soc Anil[mem Orgalls 19 2; 28: 259-261.

2. Doyle PW, CrichlOn EP, .\1athias RG, Werb R. Clinical and
microbiological evaluation offour culture methods for the diagnosis
of peoronitis in patients on continuous ambulatory peritoneal dialy
sis.JC/ill Microbio/19 9; H: 1206-1209.

3. Males BM, Walshe JJ, Garringer L, Koscinski D, Amsterdam D.
Addi-Chek filtration, Bactec, and 10-ml culture methods for recov
ery of m.icro-organisms from dialysis effluent during episodes of
peritonitis. J C/ill Microbio/1986; 23: 350-353.

-!. Ryan S, Fessia S. Improved method for reco\·ery of peritonitis
causing micro-organisms from peritoneal dialy ate. J Clin Microbial
1987; 25: 383-384.

5. Runyon BA, Umland ET, Merlin T. Inoculation of blood culrure
bottles with ascitic fluid. Improved detection of spontaneous bacte
rial peritonitis. Arch baem Med 1987; 147: 73-75.

6. Runyon BA. The importance of duration of observation of ascitic
fluid culture in the detection of spontaneous bacterial peritonitis.
Gascroemer%gy 1986; 90: 510.

Pregnancy outcome after in vitro fertilisation at the
Pretoria unit

•
F. LE R. FOURIE, E. BOSMAN, C. HUYSER, A. D. ESTERHUIZE J,
C. B. VANO. SEVENSTER, J. V. VANDERMERWE

Abstract This retrospective study was conducted to ascer
tain the success rate of a university-based in vitro
fertilisation (IVF) programme. Over a 4-year
period a total of881 patients was aspirated with an
81,8% embryo transfer (ET) rate. This resulted in
150 biochemical pregnancies (20,8% per ET), and
92 births that produced 100 babies were recorded
(12,8% per ET). Multiple pregnancies accounted
for 8,7% of births and 6,5% of the 100 babies pre
sented with minor congenital abnormalities.
Delivery took place by caesarean section in 46% of
cases. Birth mass of babies ranged from 1,06 to 4
kg with a mean of 2,944 ± 0,629 kg. Mean gesta
tional age was 260 ± 18,2 days. Twenty-three per
cent of babies born were pretenn, 13,8% of these
were twins and presented with a low birth mass. It
was concluded that the conception rate of patients
did not differ with regard to the number of IVF
attempts but that those who conceived during the
first two attempts had a significantly better chance
(P < 0,05) of carrying to tenn.
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I n vicro fenilisation (IVF) and embryo transfer (ET)
have established themselves as effective .modalities
ill the treatment of sub-fenile patlents. I

., The ultl
mate aim of IVF and ET is to attain optimum preg
nancy rates and several factors should be considered in
this endeavour. Factors influencing pregnancy rates
have been documented previously' and this investigation
was undertaken to evaluate the outcome of patients who
became pregnant after IVF and ET treatment at the
Pretoria unit. Although numbers were a limiting factor,
the incidence of repeated IVF attempts and their possi
ble effect on pregnancy outcome were also considered.
The incidence of biochemical pregnancy and the occur
rence of fetal wastage thereafter, were evaluated against
the number of ET attempts for each patient.

The following results were documented for the first
lOO IVF babies born at the H. F. Verwoerd Hospital in
Pretoria over a study period of 4 years and 4 months.

Subjects and methods
All patients who entered the IVF programme between
October 1983 and February 1988 and subsequently
became pregnant, were incorporated in this study
(Table I). Since its inception, this unit has changed its
IVF protocol substantially, thereby improving its effec
tiveness and raising the biochemical pregnancy rate
from 12% to above 26% per ET. The stimulation proto
col, laboratory protocol and other relevant procedures
have already been documented!

Biochemical pregnancies were considered positive if
the serum levels of human chorionic gonadotrophin
(HCG) were raised above 5 ID 10 days after ET.
Analyses of HCG were performed by radio-immuno
assay (DADE, Clinical Assay, Cambridge, Mass). After
elevated HCG values were confirmed, pregnancies were
followed up by ultrasonography as well as standard clini
cal investigations. Miscarriages occurring within 20 days


