Microbiological Culture Versus Polymerase Chain Reaction (PCR) for Diagnosing Corneal Infection: the Nottingham
Infectious Keratitis Study

Yasmeen Hammoudeh!, Lakshmi Suresh!, Harminder S. Dua!, Dalia G. Said!, and Darren S.J. Ting!

I Academic Ophthalmology, School of Medicine, University of Nottingham, Nottingham, UK.
’Birmingham and Midlands Eye Centre, Birmingham, UK.

First author email address: mzyyh2(@nottingham.ac.uk. Corresponding author: Darren S.J. Ting, email: ting.darren(@gmail.com

Background Results Discussion
o Infectious keratitis is the leading cause ot corneal blindness o Sample size: n=81 patients (86 o Al cases were bacterial o PCR-tested = 86 samples o Direct culture-tested = 66 o Indirect culture-tested = 85 1. PCR’s diagnostic performance is comparable to the current
globally (1,2). samples) keratitis cases. samples samples culture method. PCR testing identified the causative
. . . ) A organisms in some culture-negative cases, improving the
o Preventing poor IK outcomes relies on a timely and 1.Yield 2. greement overall diagnostic yield in IK (refer to figure 1).
accurate diagnosis, which guides treatment (3). 165/18S rRNA , :
PER wThe Strength of PCR’s agreement with culture methods 2. PCR agreed well with the culture methods, although this is
O giagnbOSiSkCU'];re‘?qt.lyhr?"ﬁSC(l)n micr.obbilol;)gical. CIUC:tUFZ» tlhe 1 ranged from moderate to substantial, with a stronger difficult to define. More disagreement on the organism genus
rawbacks of which include a variably low yield and slow e r e ¥e . ot :
curnaround (214 days) (3). agreement with indirect culture and on the patlent level. level may have stemmed from contamination on either test.
1 p ) e : :
- 24 Table 1: A summary of 165/18S rRNA PCR agreement with direct and indirect culture on a patient and 3- PCR had alow sensitivity overal anc.:l a relatively high
. specificity when compared to the direct culture method.
Alm an organism genus level. ; o < difficult due to the lack of
o o - - - , ) ow;evel;; es Il(ljﬂa mg ac;_jcuracy is difficult due to the lack of a
oTo Cci:omlpare the I:;lgnostlc pe E)I;'?;)nce of cu turekmet ods 5 Tests being compared to ; t Cohen’s kappa (k) perfect” gold standard (4).
and polymerase chain reaction In infectious keratitis . . ercen N o ]
within a clinical environment. Direct culture Indirect culture 165/18S rRNA PCR agreement (%) = Sta,ndard SIror (95% Strengthof Pvalue
confidenceinterval)  agreement :
M th d Patient level (agreement on positive/negative results) COHCIUSlOﬂ
Cclnoas Figure 1: A diagram showing the number of positive results yielded by each test in Direct culture 81.8 0.67£0.09 (0.49-0.84)  Substantial P<.001 o This is the first study evaluating the diagnostic performance
o Aretrospective, comparative diagnostic test clinical patients who had undergone all three tests (n=65). Indirect culture 85.9 0.69%0.08 (0.54-0.84) Substantial P<.001 of direct culture, indirect culture and PCR for IK.
study. vNo sign ificant difference in yield was found Organism genus level (agreement on aetiologic organism down to the genus level)
: o Despite PCR’s comparable performance to culture methods in
o Inclusion criteria: consecutive cases of presumed between tests (52'3% VS 50'80/0 V5 43'1%; p:0'13)' Dlr?ct Culture 88.5 0.5520.10 (0.36-0.74) Moderat.e ¥ <.001 IK diagnosis, its lower sensitivity suggests that it cannot
fungal/bacterial keratitis that underwent corneal Indirect culture 90.6 0.62£0.08 (0.46-0.79) ~ Substantial P<.001 supplant culture methods. Instead, PCR can serve as an
sampling for conventional culture (direct or indirect or adjunctive modality to maximise the overall yield and reap
both), bacterial (16S) and fungal (18S) ribosomal 3. Accura Ccy Figure 2: The sensitivity of all three tests*. Figure 3: The specificity of all three tests*, ~heerror :ars o both methods’ unique benefits.
ribonucleic acid (rRNA) PCR at Queens Medical Centre represent the 5>%
between June 2021 and September 2022. +com pared to the 100 ) o Suggestions for further study:
. I T 100 l l l I l ¥ A larger, prospective .s’.cudy including bacterial, fungal, and
o Corneal sampling, microbiological and molecular tests composite 80 o l l Acanth.amoeba.keratltls cases. - |
were carried out according to departmental guidelines. reference - - O ¥ Analysis of the impact of culture/PCR-positivity on disease
~ o% outcomes.
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o The parameters for diagnostic performance compared in Standard’ PCR had 2 :*5 References
this study were: the lowest G 40 = 40
v in shmu ai ua HS. Infectious keratitis: an update on
1. Test yIE|d - Compared USing Cochran’s Q IE5E Séens i ti Vi ty. g l%- :e.pTideiwli)oSIigl;/I:)cZi’saDt?v: mi?rzs;gsanin[ig rli)sk fl;lftolrs]iea;g anI:i?nicJ:crtC)bial resl?igtatr?cce). Eye
2. Pair-wise agreement between tests — using (a) percent C : 20 20 Lo, 2OE A= 0
y Om ared tO dlreCt .Ung L, Bispo PJM, Shanbhag SS, Gilmore MS, Chodosh J. Th rsistent dilemma of
agreement and (b) Cohen’s kappa (K) p 100 87.5 85-5 85.4 74.3 73.5 100 100 87.1 100 90.3 100 iﬁicrogbial kerl‘:;c’)citis: Global burgen, diagnoo:is, and a(|)1ticr)nicrobialerlzistanece. Suerv Ophc’)chalmol.
3 Accuracy (SenSitiVity and SPECiﬁCity) in comparison to (a) CUIture’ PCR had da 0 0 . . ;O;?n’?ézzéi);l BP, Deshmukh R, Seitzman GD, Said DG, Dua HS. Diagnostic armamentarium
the direct culture method and (b) d composite reference h,’gh Specificity Direct Culture Indirect Culture 165/185 rRNA PCR Direct Culture Indirect Culture 165/185 rRNA ofinfectiou’s keratitis:’A comprehen’sive review. (Scul Surf.,2022;23:27-39.
<tandard. o Legend: m Direct culture as the reference standard BiComposite referancesstandard PCR 4. Trikalinos TA, Balion CM. Chapter 9: options for summarizing medical test performance in
the absence of a "gold standard". J Gen Intern Med. 2012;27 Suppl 1(Suppl 1):S67-75.
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