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External quality assessment of Giemsa-stained blood film microscopy
for the diagnosis of malaria and sleeping sickness in the Democratic
Republic of the Congo
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Objective To report the findings of a second external quality assessment of Giemsa-stained blood film microscopy in the Democratic
Republic of the Congo, performed one year after the first.

Methods A panel of four slides was delivered to diagnostic laboratories in all provinces of the country. The slides contained: (i) Plasmodium
falciparum gametocytes; (ii) R falciparum trophozoites (reference density: 113530 per wl); (iii) Trypanosoma brucei subspecies; and (iv) no
parasites.

Findings Of 356 laboratories contacted, 277 (77.8%) responded. Overall, 35.0% of the laboratories reported all four slides correctly but
14.1% reported correct results for 1 or 0 slides. Major errors included not diagnosing trypanosomiasis (50.4%), not recognizing P, falciparum
gametocytes (17.5%) and diagnosing malaria from the slide with no parasites (19.0%). The frequency of serious errors in assessing parasite
density and in reporting false-positive results was lower than in the previous external quality assessment: 17.2% and 52.3%, respectively,
(P<0.001) for parasite density and 19.0% and 33.3%, respectively, (P < 0.001) for false-positive results. Laboratories that participated in the
previous quality assessment performed better than first-time participants and laboratories in provinces with a high number of sleeping
sickness cases recognized trypanosomes more frequently (57.0% versus 31.2%, P < 0.001). Malaria rapid diagnostic tests were used by 44.3%
of laboratories, almost double the proportion observed in the previous quality assessment.

Conclusion The overall quality of blood film microscopy was poor but was improved by participation in external quality assessments. The
failure to recognize trypanosomes in a country where sleeping sickness is endemic is a concern.
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Introduction

With 97% of its population living in areas of stable malaria
transmission, the Democratic Republic of the Congo is among
the countries with the highest malaria burden in Africa."” For
diagnosing malaria, the microscopic detection of Plasmodium
in thick blood films remains the gold standard, although
reliable rapid diagnostic tests are increasingly available.” In
addition, microscopic examination of stained blood films also
enables the detection of other pathogens, including Trypano-
soma brucei ssp., some of which cause human African trypano-
somiasis. Half of all people at risk of African trypanosomiasis
live in the Democratic Republic of the Congo, where almost
80% of all reported cases have occurred.”

The microscopic detection of Plasmodium and Trypano-
soma requires technical skill, thorough training, maintenance
of expertise and regular handling of samples containing the
parasites. The quality of microscopy, however, often remains
inadequate because of poor-quality equipment, insufficient
training or a lack of quality assurance.” In 2002, the World
Health Organization (WHO) launched an external quality

assessment programme to improve the proficiency of micro-
biological testing for diseases prone to cause epidemics in the
WHO African Region, including malaria.®’

In 2010, the first, national, large-scale external quality as-
sessment in the Democratic Republic of the Congo was carried
out in four of the country’s 11 provinces.® It revealed the poor
quality of malaria microscopy. In this paper, we present the
results of the second, nationwide external quality assessment
of stained blood film microscopy. Since trypanosomiasis is
widespread in the Democratic Republic of the Congo and ac-
curate diagnosis is important, the assessment included a slide
with trypanosomes. In addition, given the increasing use of
rapid diagnostic tests for malaria,” participants in the quality
assessment were questioned about use of these tests.

The data obtained during the second external quality
assessment of stained blood film microscopy in the Demo-
cratic Republic of the Congo demonstrate the benefits of
such assessments, show they are feasible when carried out
in collaboration with vertical, disease-oriented programmes
and highlight the difficulty of diagnosing human African

trypanosomiasis.
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Fig. 1. Laboratories participating in the external quality assessment* and human
African trypanosomiasis cases, by province, Democratic Republic of the Congo,
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@ The number of participating laboratories in each province is shown.
Source of shapefile: Institute of Tropical Medicine, Antwerp, Belgium.

Methods

The second external quality assessment
was organized by the Institut National
de Recherche Biomédicale in Kinshasa,
which is the reference laboratory for the
National Malaria Control Programme
(Programme national de lutte contre le
paludisme) in the Democratic Republic
of the Congo. Between July and October
2011, 356 clinical laboratories in the coun-
try’s 11 provinces were contacted. The
laboratories had either subscribed to and
participated in the previous external qual-
ity assessment, which was also organized
by the Institut National de Recherche Bio-
médicale,’ or were part of the network of
the National Malaria Control Programme
or the National Tuberculosis Control
Programme (Programme national de lu-
tte contre la tuberculose). The number of
human African trypanosomiasis cases in
each province in 2011 is shown in Fig. 1.
No data were available for Sud-Kivu be-
cause of the ongoing war and the number
of cases was assumed to be under 100.
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The samples used in the external
quality assessment comprised four
Giemsa-stained, thick and thin blood
films (Table 1), prepared as previously
described.® All blood samples were pre-
pared using ethylenediaminetetraacetic
acid (EDTA) and were left over from
samples drawn for routine clinical care
from patients presenting at the Institut
National de Recherche Biomédicale.
Slides containing trypanosomes were
prepared from rodent blood infected
with Trypanosoma brucei brucei and
diluted in human EDTA blood. Thick
and thin blood films were placed on a
single slide (Menzel-Glézer, Braunsch-
weig, Germany). After fixation of the
thin blood films with methanol, the films
were treated with Giemsa stain (Merck,
Darmstadt, Germany). For conserva-
tion, the blood films were covered with
Entellan (Merck, Darmstadt, Germany)
and a coverslip. Parasite density was
determined at 1000-times magnifica-
tion by six expert microscopists from
the Institut National de Recherche Bio-

Pierre Mukadi et al.

médicale and the Institute of Tropical
Medicine in Antwerp, Belgium, and the
reference value was taken to be the mean
density +2 standard deviations (SDs).
For all slides, the presence or absence
of Plasmodium species and the species
present were evaluated using real-time
polymerase chain reaction methods.'*"
The slides were sent to coordinators in
each province who transported them
to participating laboratories along with
a teaching sheet explaining the proce-
dure that should be used to determine
parasite density. On detecting a malaria
infection, participants were to report
the Plasmodium species present, the
developmental stage of the parasite and
parasite density, expressed as tropho-
zoites per pl. Other findings were to be
reported as comments.

Participants were also asked to com-
plete a questionnaire on: (i) their use of
microscopy and rapid diagnostic tests
for malaria diagnosis; (ii) the number
of tests performed each month; (iii) the
proportion of test results that were
positive; and (iv) the number of staff
performing diagnostic tests and their
training. In addition, information was
requested about the type and brand of
the rapid diagnostic tests used and oc-
currence of shortages.

The results of the microscopic
analysis were categorized as: without
errors; with minor errors; or with major
errors (Table 1). The distinction between
a minor and a major error was based on
the potential effect the error could have
on the patient’s diagnosis and clinical
management. A parasite density less
than 2 SDs from the mean (reference)
density, as determined by the expert
microscopists, was considered to be
without error. A density that lay outside
this range was considered a major error
if it was more than 10 times or less than
one 10th the reference value; all other
densities outside the range were con-
sidered minor errors. A slide analysis
was considered correct if no error or a
minor error was made and incorrect if
a major error was made (Table 1). The
target standard for the performance of
the slide analysis was a correct result for
each of the four slides. Data were entered
into Excel spreadsheets (Microsoft,
Redmond, United States of America)
and analysed using Stata version 10.0
(StataCorp. LP, College Station, USA).
Differences between proportions were
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Table 1. Sample analysis, external quality assessment of laboratories, Democratic Republic of the Congo, 2011

Sample® Information No. of laboratories No. of laboratory reports that contained:
atcompanyingsampe il L No error Minor error Major error
Slide 1: 14-year-old patient 268 120 97 (Plasmodium infection not 47 (Plasmodium infection
P falciparum with fever, abdominal reported) reported but the
gametocytes pain, asthenia and 4 (gametocytes reported developmental stage was not
diarrhoea but no or wrong species reported or incorrect)
identified)
Slide 2: no 39-year-old patient, 269 218 - 51 (Plasmodium infection
parasites control visit reported)
Slide 3: Sample received at 270 120 14 (both Plasmodium and 136 (Trypanosoma infection not
Trypanosoma Institut National de Trypanosoma infection reported)
brucei ssp. Recherche Biomédicale reported)
for scientific research
Slide 4: 44-year-old patient 271 37 23 (reported P, falciparum 5 (Plasmodium infection not
P falciparum with general weakness, infection but not reported)
trophozoites asthenia and headache developmental stage)
(density: 113530 103 (trophozoite density 30 (wrong or no species
per pl) moderately below reference  reported)
value)®
14 (trophozoite density 6 (P falciparum gametocytes

moderately above reference

range)®

21 (no trophozoite density

reported)

reported)

30 (trophozoite density well
below reference range)®

2 (trophozoite density well
above reference range)®

P falciparum, Plasmodium falciparum;, SD, standard deviation; ssp., subspecies.

@ Giemsa-stained thick and thin blood films.

® Areported trophozoite density within the reference range of 63000 to 164 000 per pl (e.g. within 2 SDs of the reference value of 113 530 trophozoites per pl) was
considered correct; a density between 11353 and 62999 per pl was moderately below the reference range; a density between 164001 and 1135300 per pl was
moderately above; a density of < 11353 per pl was well below; and a density of > 1135300 per pl was well above.

tested for significance using the x* or
Fisher exact test and differences between
two groups of continuous variables
were tested for significance using the
Mann-Whitney rank-sum test. Trends
in proportions were assessed using the
X test for trends.

Results

Responses were received from 277 of the
356 (77.8%) laboratories contacted. Of
the 277 responders (Fig. 1), 11 (4.0%)
were provincial reference laboratories,
109 (39.4%) were general hospitals,
143 were health centres (51.6%) and
14 (5.1%) were private laboratories.
Nationally, coverage was 91.7% for
provincial reference laboratories (11 of
12),27.7% for hospitals (109 of 393) and
1.7% for health centres (143 of 8266).
Coverage for private laboratories was
not known. The median time taken
for the quality assessment samples to
arrive at participating laboratories was
27 days (range: 1-109). Reports were
returned with a median delay of 7 days
(range: 1-83).

Sample analysis

Table 1 summarizes the results of the
analysis of the four external qual-
ity assessment samples at participating
laboratories. Slide 1, which contained
Plasmodium falciparum gametocytes
only, was read without errors by 44.8%
of participants, whereas 37.7% made a
minor error and 17.5% made a major
error. Slide 2, which contained no para-
sites, was scored as negative by 81.0% of
participants but the remaining 19.0%
made the major error of reporting the
presence of Plasmodium. Slide 3, which
contained trypanosomes, was reported
correctly by 44.4% of participants. In
addition, 5.2% reported the presence
of trypanosomes but also malaria
infection, which was considered a mi-
nor error. However, 50.4% missed the
diagnosis of trypanosomiasis. Of the
136 participating laboratories that did
not report trypanosomes, 51.5% made
no comment, 44.9% reported the pres-
ence of Plasmodium, 1.8% could not
identify the parasite or reported the
presence of an unusual parasite form,
0.6% suggested that Loa loa microfi-
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laria were present and 0.6% reported
fibres on the slide. Slide 4 contained
P. falciparum trophozoites at a reference
density of 113530 per pl. Only 13.7%
of participating laboratories recorded
a parasite density less than 2 SDs from
the mean (i.e. 63000 to 164 000 per pl),
which was considered without error;
minor errors were made by 59.4% and
major errors, by 26.9%. The trophozoite
densities reported ranged between 32
and 24 935064 per pl (Fig. 2). The most
common error, made by 49.1%, was to
report a parasite density below 63 000
per pl. Finally, 11.1% of participants
estimated the density to be less than one
10th the reference value (i.e. <11353
per ul), whereas 0.7% estimated it to be
more than 10 times the reference value
(i.e. >1135300 per pl).

Results for all four slides were re-
ceived from 263 participating laborato-
ries; 92 (35.0%) reported a correct result
(i.e. no error or a minor error) on all
slides (Fig. 3). However, 3.0% reported
no correct results and 11.0% reported
only one correct result. Significantly
fewer laboratories reported a correct
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result for slide 3, which contained try-
panosomes: 50.2% reported a correct
result compared with 73.4 to 82.1% for
the other slides (P=0.02).

Questionnaire results

Of the 271 laboratories that responded,
257 (94.8%) reported that they usually
diagnosed malaria by thick blood film
microscopy. The median number of
slides processed was 159 per month
(interquartile range, IQR: 86-352;
maximum: 2532), by a median of 2 (IQR:
1-3) laboratory technicians. The me-
dian proportion that tested positive was
51.9% (IQR: 31.0-70.5). Only 100 of the
271 (36.9%) laboratories had taken part
in training on malaria microscopy; the
median time since training was 3 years
(IQR: 1-5).

Rapid diagnostic tests for malaria
were used by 44.3% (120/271) of the
participating laboratories. The median
number of tests performed was 160 per
month (IQR: 36-188; maximum: 1283),
by a median of 4 (IQR: 2-6) people. The
median proportion that tested positive
was 40.0% (IQR: 24.2-58.0). Overall,
64 of the 120 (53.3%) laboratories had
taken part in training on rapid diagnos-
tic tests, mostly in 2010, and the median
length of experience was 8 months (IQR:
6-12). In 13.3% of the laboratories,
rapid tests had replaced microscopy for
malaria diagnosis. Stock disruption was
reported by 30.8%. In addition, 29.2% of
the laboratories used rapid diagnostic
tests during night shifts, 7.5% used them
in emergencies and 2.5% used them for
ensuring transfusion safety, whereas
35.0% did not specify the circumstances
in which they used the tests. The most
common test, used by 75% of the labo-
ratories, was an SD Bioline malaria rapid
test (Standard Diagnostics Inc., Hagal-
Dong, Republic of Korea), followed by
the Paracheck Pf (Orchid Biomedical
Systems, Goa, India), used by 14.2%.

Factors affecting analytical
performance

Whether a laboratory regularly used
microscopy or rapid diagnostic tests
for malaria diagnosis had no significant
effect on the proportion that reported
a correct result for all four slides: 85 of
240 laboratories that used microscopy
reported four correct results compared
with 2 of 11 laboratories that used only
rapid tests (P=0.3). Moreover, laborato-
ries that had taken part in training did
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Fig. 2. Laboratory measurement of Plasmodium falciparum trophozoite density on test
slides, external quality assessment, Democratic Republic of the Congo, 2011
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¢ The RV is 113533 trophozoites per pl.

® One tenth of the RV is 11350 trophozoites per pl.

¢ -2 SD from the RV is 63000 trophozoites per pl; +2 SD from the RV is 164 000 trophozoites per pl.
Note: The RV and SD for the trophozoite density were determined from measurements by a group of
expert microscopists.

Fig. 3. Venn diagram of laboratories® reporting correct results for individual test slides
and their combination, external quality assessment, Democratic Republic of the
Congo, 2011

Slide 4
P falciparum

Slide 2 Slide 3

Slide 1 No parasites Trypanosoma ssp trophozoites
Pfalciparum el s density: 113 530
gametocytes per pl

7

P falciparum, Plasmodium falciparum; ssp., subspecies.
¢ The results illustrated are for the 263 participating laboratories that returned all four test slides.
Note: The eight laboratories in the green zone had no correct results.
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not have better results than those that
had not (P=0.09). There was no signifi-
cant difference between laboratories that
had four correct results and other labo-
ratories in the median number of slides
processed per month: 166 per month
(IQR: 88-438) versus 152 per month
(IQR: 83-286), respectively (P=0.2). In
particular, laboratories that processed
more than 300 slides per month did
not perform significantly better than
those that processed fewer (P=0.052).
Nor did higher-level referral centres
perform significantly better: 54.5% of
provincial reference laboratories cor-
rectly read all four slides, compared with
42.3% of hospitals and 30.6% of health
centres (P=0.08 for trend). However,
laboratories that were participating in
an external quality assessment for the
second time did perform significantly
better: 64 of 152 (42.1%) laboratories
participating for the second time re-
ported four correct results compared
with 28 of 111 that were participating
for the first time (25.2%; P =0.005).
Finally, 110 of 193 (57.0%) laboratories
in provinces with more than 100 African
trypanosomiasis cases annually (Fig. 1)
correctly reported trypanosomes on
slide 3, compared with 24 of 77 (31.2%)
laboratories in provinces with fewer
cases (P<0.001).

There were significantly fewer seri-
ous errors in the second external quality
assessment than in the first. In the pres-
ent quality assessment, 51 of 269 (19.0%)
laboratories reported false-positive
results for the slide with no parasites,
compared with 58 of 174 (33.3%) in the
first assessment (P<0.001). Major er-
rors in parasite density estimates were
also less frequent in this assessment: 32
of 186 (17.2%) laboratories compared
with 23 0of 44 (52.3%) in the first external
quality assessment (P<0.001).

Discussion

Overall, the quality of Giemsa-stained
blood film microscopy observed in the
present external quality assessment was
poor. The principle serious errors were:
not diagnosing trypanosomiasis; not
recognizing P. falciparum gametocytes;
diagnosing malaria from a slide with no
parasites; and substantial quantitative er-
rors in parasite density estimates.

The present assessment had several
limitations. The diagnostic competence
of the participating laboratories may
have been overestimated and might not
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be representative of all laboratory staff
involved because the most experienced
staff may have read the slides for the ex-
ternal quality assessment.”” In addition,
the test slides were stained before receipt
and staining quality is known to be poor
in routine laboratory settings.® Another
limitation stems from the estimated distri-
bution of human African trypanosomiasis
cases in different provinces. The disease
is highly focal and, in particular, the risk
varies greatly across Orientale, Equateur,
Katanga and Maniema provinces, which
contain large areas where there is no risk."
Consequently, a laboratory may serve a
population that lives either completely
inside or outside an area where there is a
disease risk and, therefore, its experience
with the disease may not be typical of the
province in which it is located.

A major strength of this external
quality assessment was the synergistic
collaboration with existing government
networks and vertical programmes, in
particular with the national tuberculosis
control programme.'* We found that the
quality assessment could be carried out
without the need for new structures or
organizations. Working with existing
networks and programmes is less ex-
pensive and more sustainable. Moreover,
over the long term, it is probably more
feasible to test diagnostic proficiency by
external quality assessment than by using
a quality control system to cross-check
routine blood slides, which can result in
a heavy workload."” Despite the logistic
challenges of organizing external quality
assessments in poorly accessible areas of
countries lacking in infrastructure, such
as the Democratic Republic of the Congo,
the response time was not much longer
than that reported by WHO for quality
assessments of national public health labo-
ratories in other parts of Africa.”

Another advantage of external qual-
ity assessments is that they are usually
conceived as didactic programmes: they
often include a feed-back report that
explains the background to and pitfalls of
testing and refreshes knowledge of state-
of-the-art techniques. The present quality
assessment involved the distribution, at
little cost, of a report on the previous ex-
ternal quality assessment and a teaching
sheet, both of which helped encourage
participation. However, external quality
assessment programmes do not replace
training. Since 2011, the National Malaria
Control Programme in the Democratic
Republic of the Congo has updated tech-
nical guidance on malaria diagnosis. The
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education of trainers has started at the
provincial level and, to date, training has
been carried out at over 100 health-care
facilities in four provinces. Unfortunately,
the lack of infrastructure in the country
is a limitation. Nevertheless, our findings
show that performance can be improved:
(i) laboratories that participated in an
external quality assessment for a second
time performed better; (ii) there were
fewer false-positive results than in the
previous assessment; and (iii) the number
of major quantitative errors in estimating
parasite density was lower than previously.
These observations confirm findings in the
United Kingdom. "

External quality assessments also
provide the opportunity to introduce labo-
ratories to new or rarely-seen parasites."
As observed in WHO external quality
assessments, correctly identifying blood
parasites other than P, falciparum can be a
problem.” That half of participating labora-
tories in our assessment did not recognize
the presence of trypanosomes is a concern,
especially since the diagnosis of African
trypanosomiasis in the Democratic Re-
public of the Congo will increasingly shift
from active case-finding by mobile teams
to integration into the horizontal health-
care system.” In contrast, ability to identify
trypanosomes was relatively good in the
slides included in the external quality as-
sessments performed by WHO’ and in the
United Kingdom'“. However, most partici-
pants in WHO’s assessments were national
reference laboratories, where training and
reference documentation may be better.

In WHO’s assessments, an estimated
parasite density in the target range of
0.5 to 1.5 times the reference value was
regarded as acceptable. This range cor-
responds approximately to our definition
of no error. Overall, 13.7% of laboratories
in our assessment made no error in their
parasite density estimate compared with
51% that reported an acceptable value
in the WHO assessments.” In both the
present and previous external quality as-
sessment in the Democratic Republic of
the Congo,” parasite density tended to be
underestimated. One reason may be that
density has been expressed in parasites
per pl in the country only since 2010. The
distribution of teaching sheets during
the current external quality assessment
may explain why there were fewer errors
in parasite density estimates than in the
previous assessment.

In addition, the proportion of false-
positive results for Plasmodium in the cur-
rent assessment (i.e. 19%) was lower than
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previously but higher than the 8 to 15%
and the 2% reported, respectively, by
two external quality assessments carried
out in settings where malaria is not en-
demic.'>'® Although the laboratories in
our assessment should have encountered
Plasmodium more often, they were prob-
ably less familiar with external quality
assessments and expected the slides
in a malaria microscopy assessment to
contain parasites. On the other hand,
the proportion of false-positive results
was much lower than that observed in
a study of the sensitivity and specificity
of rapid diagnostic tests and malaria
microscopy carried out in 2011 in the
Democratic Republic of the Congo, in
which the false-positive rate for routine
microscopy was 70.6%."” The difference
may be due to the poor quality of Giemsa
staining and of the reagents used under
routine conditions®'® or to the possibil-
ity that better laboratories are more
likely to participate in external quality
assessments.

In contrast to previous and other
external quality assessments, we found
no clear association between analytical
performance and how regularly a labora-
tory handled infected samples. In areas
where malaria is endemic, laboratory
staff may acquire the necessary expertise
even if they only assess 40 slides per
month. The difference in performance
between the current and previous ex-

ternal quality assessments in the Demo-
cratic Republic of the Congo could be
due to differences in participants or to
an overall improvement.

The results of the questionnaire
were similar in current and previous as-
sessments. The lack of training remains
of concern. Notably, the use of rapid
diagnostic tests has almost doubled
since 2010, when they were used by
only 24.7% of participants. However,
there seems to be no clear strategy for
deciding when to use them. The upward
trend in the Democratic Republic of the
Congo appears to reflect that observed
throughout Africa.

In conclusion, the overall quality
of stained blood film microscopy in
the Democratic Republic of the Congo
was poor. In particular, the failure to
recognize trypanosomes in a country
where sleeping sickness is endemic
is concerning. Since the use of rapid
diagnostic tests has risen, relevant ex-
ternal quality assessments are increas-
ingly important. Participating in an
external quality assessment appeared
to improve a laboratory’s performance
but this needs to be confirmed by longer
follow up. Although organizing quality
assessments and training is challenging
in vast, resource-poor countries, it is
feasible when carried out in collabora-
tion with existing government networks
and vertical programmes. Moreover,
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external quality assessments can provide
opportunities for educational activities,
such as distributing teaching sheets, and
the involvement of major stakeholders
can increase awareness of the impor-
tance of these assessments, ensure they
are sustainable and create opportunities
for continued funding. M
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Résumé

Evaluation externe de la qualité de la microscopie de frottis sanguins colorés au Giemsa pour le diagnostic du paludisme et de

la maladie du sommeil en République démocratique du Congo
Objectif Présenter les résultats d'une deuxieme évaluation externe de
la qualité de la microscopie de frottis sanguins colorés au Giemsa en
République démocratique du Congo, réalisée un an apres la premiere.
Méthodes Un ensemble de quatre lames a été livré aux laboratoires
de diagnostic dans toutes les provinces du pays. Les lames contenaient:
(i) des gamétocytes de Plasmodium falciparum, (ii) des trophozoites
de P. falciparum (densité référence: 113 530 par pl), (iii) la sous-espece
Trypanosoma brucei, et (iv) aucun parasite.

Résultats Sur les 356 laboratoires contactés, 277 (77,8%) ont répondu.
Dans l'ensemble, 35,0% des laboratoires ont correctement étudié les
quatre lames mais 14,1% d'entre eux ont obtenu les bons résultats pour
1 ou 0 lame. Parmi les erreurs majeures figuraient le non-diagnostic de
la trypanosomiase (50,4%), la non-reconnaissance des gamétocytes
de P falciparum (17,5%) et le diagnostic du paludisme sur la lame
dépourvue de parasite (19,0%). La fréquence de ces erreurs graves
dans I'évaluation de la densité parasitaire et de l'obtention de résultats

faussement positifs est inférieure a celle de la précédente évaluation
externe: 17,2% et 52,3%, respectivement, (P < 0,001) pour la densité
parasitaire et 19% et 33,3%, respectivement, (P < 0,001) pour les
résultats faussement positifs. Les laboratoires ayant participé a la
précédente évaluation de la qualité ont obtenu de meilleurs résultats
que les nouveaux participants, et les laboratoires situés dans les
provinces présentant un nombre élevé de cas de maladie du sommeil
ont mieux reconnu les trypanosomes (57,0% contre 31,2%, P < 0,001).
Les tests de diagnostic rapide du paludisme ont été utilisés par 44,3%
des laboratoires, presque le double de la proportion observée dans la
précédente évaluation de la qualité.

Conclusion La qualité globale de la microscopie de frottis sanguin était
faible, mais a été améliorée par la participation a l'évaluation externe de
la qualité. Lincapacité a reconnaitre les trypanosomes dans un pays ou
la maladie du sommeil est endémique est une préoccupation majeure.

Peslome

BHeLuHAA OLeHKa KayecTBa UCMOoNb30BaHMA MUKPOCKOMIN Ma3KoB KPOBY C OKpaLuvBaHuem no MNmse ans
AVArHOCTUKIN ManApUn 1 COHHo 6onesHu B [lemokpaTuyeckoii Pecny6nuke KoHro

Llenb NpencraButh OTUET O pe3ybTatax BTOPOW BHELLHEN OLEHKM
KauecTBa MVKPOCKOMMM Ma3KOB KPOBM C OKpaLl1BaHmeM no lm3e
B [lemokpaTnyeckoi Pecnybnuke KoHro, npoBeaeHHoM Yepes rog
nocne NepBowi.

MeToabl Habop 13 YeTblipex MUKPOCKOMMYECKMX NpenapaTtoB Obin
[IOCTaB/IEH B AMArHOCTUYECKME 1abopaTopui BO BCEX MPOBUHLMAX
CTPaHbl. B 4ncno MnkpocKonmnyeckmx npenapaTos BXOANN:
(i) FameTouwTsl Plasmodium falciparumy; (i) Toodo3zouTsi P falciparum
(ncxopHaa nnoTHoCTh: 113 530 Ha mkn), (i) Moaswa Trypanosoma
brucei v (iv) 63 napa3nTos.

Pesynbratbl OTBeT Obin MonyueH 13 277 (77,8%) nabopatopuin 13
356 nabopatopuii, B KOTopble Obli HanmpaseH 3anpoc. B obliem,
35,0% nabopatopuit NpeacTaBuan BCe YeTbipe NpaBUbHbIX
MUKPOCKOMMYECKMX npenapaTa, HO Tofibko 14,1% coobuwmnm
npaBunbHble pe3ynbTatel No 1 unm 0 npenapaTam. K yncny
OCHOBHbIX OWWOOK [IMarHOCTUKIA OTHOCKUTCA HeMarHOCTUPOBaHMe
TpunaHocomosa (50,4%), HebifBneHve P falciparum rametounToB
(17,5%) v OvarHOCTMPOBaHWE MaNAPUM B MUKPOCKOMMNYECKMX
npenapatax 6e3 napasutos (19,0%). YacToTa cepbesHbix OLWMOOK

B OL|eHKe MIOTHOCTX Mapa3nToB W NPU COOBLEHUN NOXKHO-
MONOXNUTENBHBIX Pe3yNbTaToB Oblna Hke, Yem Npuv NpeablayLUel
BHelHel oueHke kayecta: 17,2% u 52,3% cooTBeTcTBeHHO, (P
<0,001) no nnoTHOCTY Napa3nToB 1 19,0% v 33,3% COOTBETCTBEHHO,
(P <0,001) AnA NOXHO-NMONOXUTENBHbBIX Pe3ybTaTos. JlabopaTtopun,
NPYHVYIMaBLLVE y4acTue B MpeablayLier OLeHKe KayecTsa, CpaboTanu
Nyyle, Yem yyaCTHVIKK, y4acTBytoWMe B UCCIEAOBaHVN BrepBble,
a nabopatopuv B MPOBUHUMUAX C OOMBbLINM YMCIOM ClyYaeB
3ab0n1eBaHMsA COHHOV HONe3HbI0 PaCNo3HaBaNV TPUMAHOCOMbI Yallle
(57,0% B cpaBHeHwuM € 31,29, P <0,001). [inarHocTmyeckme akcnpecc-
TeCTbl Ha Manapuio UCrNonb3oBanncb B 44,3% nabopatopuii, UTo
nouTV BABOE OOSbLUE 0NN 1X UCTONBb30BaHNS, 3aPErMCTPUPOBAHHOM
B XO[e npefblayLien OLeHKN KayecTsa.

BbiBog B Lien10M, KauecTBO MUKPOCKOMMUM Ma3KoB KpOBW Obifio
HU3KMM, HO OHO YNYYLIMOCh Bnaroaapa ydacTuio BO BHELHMX
OLEHKax KauecTsa. HecnocobHOCTb BbIABUTL TPMMAHOCOMbI B CTPaHE,
B KOTOPOVI COHHas 00one3Hb ABNAETCA SHAEMUUYECKOW, Bbi3blBaeT
6eCnoKOWCTBO.
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Resumen

Evaluacion de calidad externa de la microscopia en frotis de sangre con tincion de Giemsa para el diagnéstico de la malaria y la

enfermedad del sueiio en la Repiiblica Democratica del Congo
Objetivo Informar de los resultados de una segunda evaluacion de
calidad externa de la microscopfa en frotis de sangre con tincién de
Giemsa en la Republica Democratica del Congo, llevada a cabo un afio
después de la primera.

Métodos Se entregd un panel de cuatro muestras a laboratorios de
diagndstico de todas las provincias del pafs. Las muestras contenian:
(i) gametocitos Plasmodium falciparum; (ii) trofozoftos P falciparum
(densidad de referencia: 113 530 por pl); (i) subespecies de
Trypanosoma brucei'y (iv) ninguin pardsito.

Resultados De los 356 laboratorios contactados, respondieron 277
(77,8%). En total, el 35,0% de los laboratorios inform¢ de las cuatro
muestras correctamente, pero el 14,1% informo de resultados correctos
en una o ninguna de las muestras. Los principales errores consistieron
en no diagnosticar la tripanosomiasis (50,4%), no reconocer los
gametocitos R falciparum (17,5%) y diagnosticar malaria en la muestra
sin pardsitos (19,0%). La frecuencia de errores graves en la evaluacion
de la densidad de los parasitos y en informar de resultados con falsos

positivos fue menor que en la evaluacion de calidad externa anterior. El
17,2%y el 52,3%, respectivamente (P < 0,001), en el caso de la densidad
de los pardsitos y el 19,0% v el 33,3%, respectivamente (P<0,001), en
lo que atafe a los resultados con falsos positivos. Los laboratorios que
participaron en la evaluacion de calidad anterior tuvieron mejores
resultados que los laboratorios noveles, y los laboratorios de provincias
con un nuimero alto de casos de la enfermedad del suefio reconocieron
los tripanosomas con mayor frecuencia (el 57,0% frente al 31,2%,
P<0,001). Las pruebas de diagndstico rapido de la malaria fueron
utilizadas por el 44,3% de los laboratorios, casi el doble de la proporcién
observada en la evaluacion de calidad anterior.

Conclusion La calidad general de la microscopia en frotis de sangre se
revel6 escasa, pero experimentd mejoras gracias a la participacion en
evaluaciones de calidad externas. La incapacidad para reconocer los
tripanosomas en un pais en que la enfermedad del suefio es endémica
es un problema.
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