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ABSTRACT

Introduction: Wet mount microscopy is a rapid and easy
conventional technique that provides a quick answer when
positive and it provides an approximation of the infection burden.
In this era of modern medicine where almost every infection is
being diagnosed, using expensive and sophisticated molecular
techniques, a simple wet mount examination of a clinical sample
can still be relevant in several infections and play a significant
role in the early diagnosis and treatment of infectious diseases.

Aim: To focus and review the significance of wet mount
examination of clinical specimens for diagnosis.

Materials and Methods: A retrospective observational study
with 11 cases was conducted at a superspeciality hospital
in New Delhi over a period of six months from March 2019
to August 2019. Direct microscopic demonstration of motile
E. histolytica trophozoites in saline wet mount of colonic biopsy
specimens was done in patients presenting with non specific
gastrointestinal symptoms. Positive cases were immediately
reported to the clinician for further management. In view of
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this study, literature search was done on PubMed and Google
scholar platforms for studies on wet mount examination
of clinical specimens, data was analysed and all infectious
diseases were identified for which wet mount microscopy will
help in decreasing the Turn around Time (TAT) for diagnosing
the infection from 24 hours to 20-30 minutes in real time.

Results: Motile trophozoites of E. histolytica were seen in eight
out of 11 cases studied. Amoebic serology by Enzyme-linked
Immunoassay (ELISA) and histopathology for amoebic trophozoites
was positive in all eight patients with 100% association between
microscopic demonstrations of motile E. histolytica trophozoites in
saline wet mount for amoebiasis.

Conclusion: Right test at right time for clinical management
of infectious diseases requires good communication between
laboratory and clinicians. Direct Wet mount microscopy of clinical
samples is rapid, simple, cost-effective method to decrease
TAT and guide the clinicians to rule out infections and avoid
unnecessary empirical use of antimicrobial drugs.
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INTRODUCTION

The role of Rapid Diagnostic Tests (RDTs) and point of care tests
in clinical microbiology for diagnosis of infectious diseases has
been the focus of researchers in recent years and there have been
significant developments also. The RDTs have the potential to affect
diagnostic algorithms and therapeutic decisions [1]. Many new
rapid molecular diagnostic techniques for infectious diseases have
been developed that provide faster results enabling rapid delivery
of patient care [2]. The appropriate use of laboratory tests to guide
patient treatment and optimise clinical outcome is diagnostic
stewardship. The ultimate goal is to limit spread of antimicrobial
resistance. Diagnostic stewardship is a collaborative effort with
team work between laboratory and clinician so as to order the right
test at right time and result can be interpretated with less TAT in real
time for early patient management [3].

However, it seems that in today’s world in order to achieve this
goal the clinical laboratories are directly jumping into automation
and molecular diagnostic techniques for diagnosing almost all
infections. This might be the best approach in the developed
countries but in developing countries with limited resources,
except for viral infections, the role of old conventional techniques
in diagnosis of all other infections should still have a place in clinical
diagnostic microbiology. A direct simple wet mount examination of
clinical specimen is facing extinction in this era of modern medicine.
The aim of this study was to focus and review the significance of
wet mount examination of clinical specimens in order to bring the
attention of clinical microbiologists towards the role of simple, cost
effective laboratory test like wet mount microscopy that can also
easily guide in patient management.

MATERIALS AND METHODS

It was a retrospective observational study conducted at a
superspeciality hospital in New Delhi over a period of six months
from March 2019 to August 2019. After receiving approval from
the Institutional Ethical Committee (EC/Micro/03/2/2019/10). The
role of direct microscopy in the diagnosis of amoebic colitis was
studied and in view of this study, literature search was done on
PubMed and Google scholar platforms for studies done on wet
mount examination of clinical specimens. Data was analysed and all
infectious diseases were identified for which wet mount microscopy
will help in decreasing the TAT for diagnosing the infection from
24 hrs to 20-30 minutes in real time.

Inclusion criteria: Referred cases presenting to the Gastroeneterology
Out-patient Department of a superspecialty hospital with non specific
gastrointestinal symptoms and history of bloody diarrhoea, suspected
of having chronic amoebic colitis on clinical examination were included
in the study. Clinical history was recorded in a proforma.

Exclusion criteria: All patients with no history of diarrhoea and no
clinical history suggestive of colitis were excluded from the study.

Study Procedure

Serum sample was collected from all patients for amoebic serology
by ELISA. Colonoscopic examination of all patients was perfomed
for evidence of diffuse mucosal inflammation, with or without
mucosal ulceration. Two colon biopsy specimens were collected
during colonoscopy. One was kept in sterile container filled with
formalin and sent to the pathology laboratory for histopathological
examination for confirmation of invasive amebiasis in colonic tissue.
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The other specimen was kept in sterile container filled with normal
saline and immediately transferred to the microbiology lab within 15
minutes of taking the biopsy for direct saline wet mount preparation
of colonic biopsy specimen. In the microbiology laboratory, a wet
mount on glass slide was prepared by taking a small drop of saline
on the slide and adding a small amount of biopsy tissue from the
container with the help of clean forceps. Then a cover slip was
placed over the wet mount preparation on slide and the slide was
examined under 400x (high power) of light microscope. Direct
microscopic demonstration of motile E. histolytica trophozoites in
saline wet mount of colonic biopsy specimens was done [Table/
Fig-1]. The positive cases were immediately reported to the clinician
for further management of the cases.
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[Table/Fig-1]: Saline wet mount of colon biopsy showing multiple motile
trophozoites of E.histolytica seen with ingested RBCs (400X).

STATISTICAL ANALYSIS

Descriptive statistics were used for analysis of the data.

RESULTS

A total of 11 cases were presented and studied (males=7 and
females=4) with mean age 52.2 years for females and 25 years
for males. Motile trophozoites of E. histolytica were seen in
eight cases. Amoebic serology by ELISA and histopathology for
amoebic trophozoites was positive in all eight patients. There was
100% association between microscopic demonstration of motile
E. histolytica trophozoites in saline wet mount of colonic biopsy and
trophozoites seen in histopathologic examination of colonic biopsy and
amoebic serology for serum antibodies for amoebiasis [Table/Fig-2)].
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for parasitic, viral and fungal infections. In the present study to
achieve this objective real time analysis of colonic biopsy tissue was
done for invasive amoebiasis by demonstrating motile E. histolytica
trophozoites in saline wet mount preparation of biopsy so that
presumptive diagnosis of amoebic colitis is made in real time with
a TAT of 15-30 minutes. The clinician could decide whether to rule
out Inflammatory Bowel Disease (IBD) and start metronidazole
therapy or not immediately after receiving the microscopy report.
Otherwise metronidazole would be prescribed empirically until the
histopathology reports and amoebic serology reports are available
TAT 24-48 hours (sometimes even more time is taken for reporting
depending on workload of the laboratories).

Metronidazole is the standard empirical drug for the treatment
of suspected cases of invasive amoebiasis irrespective of acute
or chronic infection, whether invasive or not. Because of the
indiscriminate use of metronidazole for treatment of diarrhoea,
metronidazole resistance has been reported in E. histolytica from
various parts of the world [4]. It is essential that the specimen be
transported immediately to the laboratory. Right test at right time
for clinical management requires good communication between
laboratory and clinicians which is definitely the need of the hour.
The TAT of direct visualisation of motile trophozoites in biopsy is
just 15 to 30 minutes in comparison to 12-24 hours TAT in case of
histopathology of biopsy or ameobic serology also for that matter.

The wet mount preparation has the advantage of being simple,
minimal infrastructure requirement, performed immediately and
therefore allows immediate preventive, diagnostic, or therapeutic
action where a positive result is found. Wet mount also gives a fair
idea about the approximate burden of an infection. It easily helps in
identifying the characteristic motility of various parasitic trophozoites
and bacteria causing infections in humans. The disadvantage of
wet mount microscopy is that it dries within few minutes, making it
difficult to visualise or identify the live organism. For later consultation
or demonstration, a fresh wet mount preparation needs to be made
each time to view slides thus consuming the resources and time of
the technical staff [5,6]. Various type of techniques are used for wet
mount microscopy [Table/Fig-3] [7,8]. The most common wet mount
technique is the saline wet mount used mainly for parasitic infections
followed by Potassium Hydroxide (KOH) mount used for fungal
infections. List of infections that can be easily diagnosed with simple
wet mount microscopy is given in [Table/Fig-4] [9-28]. The TAT for
these infections can be reduced to 30 minutes from 24-48 hours which
is the TAT for culture and molecular methods used in their diagnosis.

Saline wet mount of colonic biopsy
Motile Motile Technique Purpose
trophozoites of | trophozoites of | Kappa value I . -
E. histolytica E. histolytica e Saline wet mount To determine motility
Variables seen not seen level) Hanging drop preparation To determine motility
. Positive ) 0 Kappa=1.000 lodine wet mount To clearly visualise |nFemaI structures, nuclei
Amoebic (perfect in ova/cysts present in stool sample
serolol
& Negative 0 3 agreement) To detect fungal elements
10% KOH mount ) .
To dissolve background keratin
Ameobic India ink i T | ¢ )
! . trophozoites 8 0 - ndia ink preparation 0 see capsules of organism
istopathology | seen ppa=1.000 il ; . i
of colonic (perfect Wet mount Dark field examination To wsgahse delicate organisms invisible by
. A bic light microscope.
biopsy meobic agreement)
trophozoites 0 3 [Table/Fig-3]: Different wet mount microscopy techniques [7,8].
not seen
[Table/Fig-2]: Association of colon biopsy wet mount with histopathology and serology. In comparison to staining, culture and molecular techniques a wet
mount preparation procedure is simple [Table/Fig-5] [28]. A drop
DISCUSSION of saline or simple dye like India ink, methylene blue, lactophenol

In order to prevent treatment failure and the development of
antimicrobial resistance it is important that early presumptive
diagnosis of infectious diseases gain attention by the researchers.
For the judicious use of antimicrobials it is necessary that both over
diagnosis and under diagnosis of infections be avoided. This can
be achieved only by adopting appropriate diagnostic stewardship
strategy for diagnosing various infections. Strategies for diagnostic
stewardship are essential not only for bacterial infections but also
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cotton blue or KOH solution is put on a glass slide. The sample is
added and a cover slip is put and the mount is ready to be examined
under the light microscope. Whereas direct smear staining methods
have different multistep procedures that require technical expertise,
smears need to be prepared followed by heat or chemical fixation
and one or more than one dye is needed for staining. Several kinds
of differential and special stains are required in staining techniques
for direct examination of fixed clinical samples like Gram’s stain,
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Clinical specimen

Suspected disease

Wet mount technique

Findings

Cholera.

Hanging drop preparation.

Bacilli showing darting motility.

Stool Saline and iodine wet mount
Intestinal parasitic diseases. Lactophenol cotton blue wet mount QOva/cyst/motile trophozoites/larvae of various parasites seen.
Methylene blue-glycerol wet mount.
Colon biopsy Amoebic colitis Saline wet mount. Motile trophozoites of E histolytica seen.
Urinary Tract Infection (UTI). Wet mount of urine. Bacteruria/pyuria/yeast cells.
Leptospirosis. Wet mount Dark field examination. Loosely coiled motile spirochetes seen.
Urine Trophozoites of Trichomonas.

Urinary parasites.

Saline Wet mount of centrifuged urine.

Egg of Enterobius vermicularis.
Larva of Strongyloides stercoralis.
Ciliate protozoa like Balantidium coli.
Microfilaria.

Egg of Schistosoma hematobium.

Vaginal discharge/swab

Vaginal candidiasis.

Saline wet mount.

Pseudohyphae or budding yeast cells seen.

Trichomoniasis.

Saline wet mount.

Motile trophozoites showing twitching motility.

Genital ulcer secretions

Primary syphilis.

Wet mount Dark field examination.

Tightly coiled motile spirochetes seen.

Skin/nail scrapings; plucked
hair

Dermatophytosis.

10% KOH mount.

Delicate hyphae or cluster of spores seen.

Tinea infection.

10% KOH mount.

Hyphae or cluster of spores seen.

Nasal swab/biopsy

Rhino-orbital Mucormycosis.

10% KOH mount.

Presence broad sparsely septate fungal hyphae seen.

Sputum/Bronchoscopy and
Bronchoalveolar Lavage

Pulmonary mucormycosis.

10% KOH mount.

Presence broad sparsely septate fungal hyphae seen.

Wound/ pus discharge/
aspirate

Actinomycotic mycetoma.

Saline wet mount.

Sulphur granules seen.

Eumycotic mycetoma.

Saline wet mount.

White/ grayish black granules seen.

Amoebic liver abscess.

Saline wet mount.

Motile Trophozoites of E histolytica.

Cystic disease of liver.

Saline wet mount.

Hooklets, scolex of Echinococcus granulosus (dog tapeworm).

Cerebrospinal Fluid (CSF)

Cryptococcal meningitis.

India ink preparation.

Encapsulated round budding yeast cells seen.

Listeriosis.

Hanging drop preparation.

Bacteria with tumbling motility seen.

Primary ameobic
meningoencephalitis.

Saline wet mount.

Motile amoeboid trophozoites seen.

Granulomatous amoebic
encephalitis.

Saline wet mount.

Both amoebic cyst and trophozoites can be seen.

Corneal scrapings

Amoebic keratitis.

Saline wet mount.

Both amoebic cyst and trophozoites can be seen.

Blood

Relapsing fever (Borrelia).

Wet mount Dark field examination.

Spirochetes with motility.

Parasites- filariasis.

Direct mount of anticoagulated blood.

Presence of microfilaria.

[Table/Fig-4]: List of infections diagnosed by direct wet mount microscopy with TAT 30 minutes [9-28].

Direct fixed smear

Parameter Wet mount microscopy staining Culture Molecular technique
Procedure Simple. Multi step approach, time Multi step approach, time Multi step approach, time
consuming. consuming. consuming.
Easy to perform Expertise required. Expertise Required.

Techinical expertise

No expertise needed.

Expertise Required.

Labor intensive.

Labor intensive.

Turn Around Time (TAT)

30 minutes

Strong clinician-laboratory liasion

required.

6-24 hours.

24 hours to 6 weeks.

810 10 hours.

Specimen transport

Rapid transport needed within 15-

30 minutes.

Within 2 hours.

Within 2 hours/transport
medium may be needed.

Within 2 hours/Transport medium
needed/cold chain need to be
maintained for viral infections.

Expense Cheap and cost effective. Expensive Expensive Expensive
Complex infrastructure Complex infrastructure Complex infrastructure
-Light microscope. - Bio safety cabinet. -Different room spaces for pre PCR/
-Fluorescent microscope. - Incubator. PCR/Post PCR processing.
-Phase contrast - Bunsen burner. - Equipments like PCR workstation,
- . . microscope etc. - Glassware. centrifuges, incubators, vortex
Minimum infrastructure required . : ) ) I
_light microscope onl -Differential stains. - Different culture media etc.,
Lab Set-up 9 : pe only. -Special stains. reagents and chemicals etc. - PCR machines.
-glass slide, cover slip. R ) .
. . -Chemical fixatives. - Automated instruments. - Nucleic acid extractors.
-Saline/KOH/Simple dye. ! )
-Bunsen burner or gas for - expensive reagents and kits.
heat fixation.
-Various other instruments
for preparing biopsy
smears.
Limited.
Scope Good for positive or high organism Wide Wide Wide

load sample.

[Table/Fig-5]: Comparison of wet mount microscopy, staining, culture and molecular techniques [28].
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Albert stain, Acid fast stain, Giemsa, fluorescent stains etc., [29].
Moreover, more complex and expensive microscopes like fluorescent
microscope, phase contrast microscope etc., are required to view
the specially stained slides. Culture and Polymerase Chain Reaction
(PCR) techniques also require a complex infrastructure, technical
expertise and are time consuming and labor intensive although they
have a wider scope and higher sensitivity and specificity. Similarly,
for other infections also, mainly bacterial, fungal and parasitic, a
wet mount microscopy will be useful in greatly decreasing the TAT
for presumptive diagnosis of those infections and thus guide the
empirical therapy to be given. Viral infections can also be diagnosed
by direct microscopy but it requires electron microscope and complex
infrastructure which is beyond the scope of this discussion.

Diagnostic Significance of Wet Mount Microscopy
Bacterial infections: Many clinicians rely on routine microscopic
examination of urine without culture as indicator of probable UTI and
guide their treatment based on the positive results [Table/Fig-6,7].
Urine culture is the Holy Grail in diagnosis of Urinary Tract Infection
(UTI) however the significance of preliminary urinalysis by wet mount
microscopy cannot be neglected [30]. Studies have shown that
the sensitivity of urine wet mount ranges between 40-70% and
specificity between 85-95% in predicting UTI [31,32]. Evaluation of
suspected UTI includes history, physical examination and laboratory
investigations. Urine wet mount analysis for presence of pus cells
(pyuira) and bacteria (bacteruria) are important in the adequate
management of UTI [31]. In the absence of significant bacteriuria,
presence of pyuria in a symptomatic patient (e.g., acute urethral
syndrome) is an indication for treatment and hence the importance
of wet mounts microscopy [32].

[Table/Fig-6]: Urine wet mount showing pus cells (400X) suggestive of pyuria.
[Table/Fig-7]: Urine wet mount showing pus cells (400X) suggestive of pyuria.
(Images from left to right)

Vaginal fluid wet mount examination helps to assess the status of
vaginal lactobacillary flora, which is an indicator of vaginal infection
and pregnancy complications [33]. Fatima A et al., in their study
found sensitivity of 85.85%, specificity of 72.89%, positive predictive
vale of 64.88% and negative predictive value of 89.55% for urine
wet mount in detection of UTI [5]. Leptospirosis is a wide spread
zoonotic disease in the world. In India, several outbreaks have
been reported especially South-India, mainly between June and
October due to heavy rains and floods [34]. Dark field microscopy
is used to detect Leptospires in body fluids like urine. Thin, bright,
actively motile spiral bacilli with characteristic rapid spinning and
jerking motility are suggestive of Leptospires. The disadvantage
of this technique is that it is less sensitive and specific as atleast
10 leptospires/mL must be present for one cell per field to be visible
by darkfield microscopy [34].

Listeria monocytogenes is a gram-positive bacterium that is not
very common but important cause of severe CNS infections.
L. monocytogenes infection can lead to meningitis, supratentorial
abscesses (commonly inimmunocompromised individuals) and even
brainstem encephalitis (rhomboencephalitis) in immunocompetent
patients. Due to the high mortality and common serious sequelae
in survivors, an accurate initial diagnostic approach is important for
applying appropriate treatment early [35]. Though early diagnosis
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is challenging but Listeria demonstrates “tumbling motility” in wet
mounts of Cerebrospinal Fluid (CSF) and if positive can contribute
towards timely patient management.

Parasitic infections: Through wet mount microscopy of centrifuged
urine sediment, a wide morphological spectrum of parasites causing
pyuria and haematuria may be diagnosed. The morphological
awareness guides in prompt and effective management in most cases
[36]. Parasites commonly found in urine are Trichomonas, Schistosoma
hematobium and micofilaria [9,37]. Schistosoma infection (Bilharziasis)
and filarial infection is not common in India [10]. Trichomonas vaginalis
causing vaginitis and urethritis in females can be seen in urine and
vaginal discharge or swab wet mount examination. Both spun urine
(centrifuged deposits) in conjunction with vaginal fluid examination
improves the detection rate of Trichomonads [11]. Trichomonads
also infect the male urogenital tract and are an important sexually
transmitted infection. The trophozoites of T. vaginalis can be seen
in urinary sediments from males as well [12]. Rare reports of urinary
balantidiasis have been been seen mostly in immunocompromised
patients [13,14]. The trophozoites of ciliated parasite Balantidium
coli can be seen in urine sediment wet mount microscopy. Even the
larvae of Strongyloides stercoralis and planoconvex egg of Enterobius
vermicularis have been reported in urine wet mount [36]. The urine
sediment wet mount examination Tetteh-Quarcoo PB et al., examined
urine sample in one study microscopically for the presence of S.
haematobium eggs and 18.0% urine samples were positive [15].

Parasites causing diarrhoea are present commonly in water supplies,
infecting a large proportion of the human population in the developing
countries [16]. Stool is the most common specimen collected and
examined for demonstration of parasites of the gastrointestinal
tract. Usually two preparations, saline and iodine wet mount of
stool is made on a single slide. The saline wet mount is made up of
physiological saline and is an unstained preparation. The advantage
of saline wet mount is that it demonstrates the motility of trophozoites.
However, internal structures are often poorly visible in saline mount
and to overcome this simple stain solutions like iodine, methylene
blue, lactophenol cotton blue have been used for preparation of
temporarily stained wet mounts of stool sample. Commonly iodine
wet mount is prepared from stool sample however many studies have
used other stains also for better results. A combination of methylene
blue and glycerol in wet mount preparation of fresh stool samples
was used by Khanna V et al., for the demonstration of medically
important intestinal parasites [16]. They found that methylene blue-
glycerol combination provided an excellent contrast between the
parasitic structures and the artefacts as compared to saline and
iodine mount. A similar type of study was done by Parija SC and
Prabhakar PK with similar results with different parasites where they
evaluated the use of lactophenol cotton blue wet mount preparation
as an alternative to routine saline and iodine wet mounts [17].

Naegleria fowleri, Acanthamoeba spp., Balamuthia mandrillaris,
and Sappinia sp. are pathogenic free-living amoebae. Chronic
granulomatous encephalitis is caused by Acanthamoeba spp. and B.
mandrillaris. Acanthamoeba spp. also skin and eye infection. Amoebic
Keratitis is infection of the cornea that is associated with contact lens
use or corneal trauma and can lead to loss of sight. Sappinia pedata
has been identified as the cause of a nonlethal case of amoebic
encephalitis [18]. The direct detection of the causative agent in
corneal scraping specimen is the only reliable diagnostic method for
Amoebic Keratitis [19]. Although culture and PCR techniques are
definitely more sensitive, however, amoeba density is high in severe
infection and the amoebic trophozoites can already be detected
by direct microscopy of the clinical sample [19]. Direct wet mount
microscopy of CSF sediments after gentle centrifugation of samples
is recommended to look for the trophozoites for the diagnosis of
Acanthamoeba in CSF [20]. Primary Amoebic Meningoencephalitis
(PAM) a rare condition, caused by free-living amoeba Naegleria
fowleri, is associated with fresh water exposure (swimming in ponds
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and lakes in the summer). The ameobae penetrate through the nasal
mucosa and rapidly progressive meningoencephalitis ensues after
a brief incubation period. The clinical course of N. fowleri infection
is fulminant rapidly progressing to death in a median of five days.
Wet mount examination of the CSF reveals motile trophozoites
[21]. Presumptive diagnosis of N. fowleri infection can be done via
direct microscopic examination of the CSF immediately after sample
collection although confirmatory diagnosis requires specialised
experience, immunohistochemical staining, or Polymerase Chain
Reaction (PCR) testing [22]. In a study done by Capewell LG et al.,
PAM was diagnosed before death (or in the case of the survivors,
discharge) in 27% (39 of 142) of the patients [23]. In nearly all (38 of
39) cases, motile amoebas were seen in a wet mount of the CSF.

The hooklets and scolex of Echinococcus granulosus (dog
tapeworm) are visible in the cystic fluid wet mount examination of
aspirate from liver in case of hydatid liver disease [Table/Fig-8].

[Table/Fig-8]: Hooklets seen in direct saline wet mount of cystic fluid (400X) from
liver suggestive of Hydatid cyst.

Fungal infections: Culture is the gold standard for diagnosing fungal
infections but they are expensive and time consuming (requires six
weeks incubation). While a 10% KOH mount of clinical samples is
clinically useful for early diagnosis of common superficial fungal
infections. The KOH is a cheap and readily available. It digests,
and clears cellular and keratin debris but leaves fungal hyphae cell
wall intact which is resistant to digestion by KOH, thus clearing the
background and allows visualisation of fungal elements under a
microscope. Gautam M and Bhatia S in their study showed that KOH
has higher sensitivity as compared to fungal culture (70 to 100%) for
cutaneous dermatophyte infections, Tinea capitis or tinea barbae,
Onychomycosis, Tinea versicolor and candidiasis [6]. The KOH mount
examination of sputum samples help to identify Aspergillus infection
by the presence of V-shaped branching and septate hyphae. In case
of Mucormycosis, aseptate hyphae will be seen on KOH mount
of clinical sample [Table/Fig-9]. Mucormycosis is a life-threatening
fungal infection that occurs in immunocompromised patients. During
Coronavirus Disease-2019 (COVID-19) pandemic increasing number
of mucormycosis cases has been reported from India [24]. Rapid
diagnosis of mucormycosis is important to guide timely initiation
of amphotericin B and possible surgical intervention in order to
reduce morbidity. The clinical presentation, signs, and radiographic
manifestations of mucormycosis are nonspecific and so direct KOH
examination of clinical samples like tissue, respiratory secretions,
bronchoalveolar lavage, and other body fluids is frequently done [25].

The incidence of cryptococcosis in India is on the rise thus becoming
a serious threat. High morbidity and mortality are associated with
cryptococcal meningitis and therefore early and timely diagnosis
is essential to prevent serious complications [26]. The CSF India
ink examination has provides an immediate, specific diagnosis
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of cryptococcal meningitis within minutes of receiving the CSF
sample in the laboratory [Table/Fig-10]. In one study by Saha DC
et al., sensitivity and specificity of India ink examination of CSF for
cryptococcus was found to is 83.3% and 96.49%, respectively [27].
The laboratory diagnosis of cryptococcal meningitis includes direct
visualisation of cryptococci via microscopy, culture of the organism
and/or the detection of cryptococcal antigens in CSF [38]. Although
India ink has low sensitivity and specificity yet it is still widely used for
the detection of cryptococci in CSF, particularly in resource-limited
countries as it is cheap, rapid and reliable [38,39].

Py

[Table/Fig-9]: KOH mount of nasal biopsy showing broad aseptate hyphae (400X)
suggestive of Mucormycosis.

[Table/Fig-10]: India ink preparation of CSF showing round capsulated budding
yeast cell suggestive of Cryptococcus neoformans.

Limitation(s)

The limitation of this study was that only amoebic colitis cases have
been studied here by direct microscopy and rest all infection list
has been collected and compiled according to the literature search.
Further research needs to be done by correlating the effect of
reduced TAT of diagnosis by direct microscopic examination with
patient outcome and management not only in amoebic colitis cases
but also other infections.

CONCLUSION(S)

Wet mount microscopy should not just remain a teaching tool for
training microbiology residents but the significance of this simple
although limited in scope diagnostic test for several infectious
diseases needs to be reassessed and analysed probably in countries
like India with limited resources. In resource limited settings with
absence of culture and PCR facilities, a rapid, simple and cost-
effective technique like microscopy of wet mount preparation of
clinical specimens with a TAT of 15 to 30 minutes is the first step
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towards diagnostic stewardship initiative to avoid empirical use of
antimicrobial agents atleast in positive or heavily infected cases
where organism load is high and therefore presumptive diagnosis
can easily be made on wet mount microscopy. Similar studies on
larger sample size with direct impact on use of antimicrobial drugs
and clinical management is the way forward.
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