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Review

Valentina Pecoraro®, Luca Germagnoli and Giuseppe Banfi

Point-of-care testing: where is the evidence?
A systematic survey

e doi: 10.1515/ccim-2013-0386.
* PecoraroV, Germagnoli L, Banfi G.
* Clin Chem Lab Med. 2014 Mar;52(3):313-24.
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Patlent ImpOrtant outcomes
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Database search for published studies

Studies were identified by searching electronic database
and scanning reference lists of articles. This search was
applied to Medline (1990-May 2012) and adapted for
Embase (1990-May 2012) to capture all potentially rel-
evant English language scientific papers. We considered
also the reference list of all potential eligible studies.
Databases were searched using the following search
terms: point of care testing or point-of-care-testing or POC
and troponin or bilirubin or procalcitonin or parathyroid
hormone or blood gas analyzer.




ef
MEDLINE and MEDLINE and MEDLINE and MEDLINE and MEDLINE and .

EMBASE EMBASE EMBASE EMBASE EMBASE
searching searching searching searching searching

'é | BILIRUBIN' PROCALCITONIN PARATHYROID lwl BLOOD GAS

8 (n=37) l_l—ﬂ;rlm HORMONE (n=65) | ANALYZER

E (n=10) (n=318)

B2
e i
T 4

Records after duplicates
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(n=456)

g y

B Records screened N Records excluded

@ (n=00) (n=357)
(7= Records by references

(n=17) Full-text articles
excluded (n=32):
a
Full-text articles assessed for -no comparison with

> eligibility .| laboratory (n=10)

= -no POCT evaluation

3 (n=116) (n=10)

w -review (n=11)
— -relace (n=1)
e,

; 7 randomized controlled trials
Studies included . .
(RCTs), 56 prospective studies,
(n=84) . .

3 3 retrospective, 1 case series

= Bilirubin n=19

g study, 1 before and after study,

Procalcitonin n=4

Parathyroid hormone 8 16 experimental and cohort
Troponin n=25 StUdieS nOt better dEmed

Blood gas analyzer n=30

Figure1 Flow diagram showing the number of record identified, screened, extracted and included in the final analysis.
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Phase 2: quality of reporting

A

We moved from the risk of bias tool of the Cochrane
Collaboration. As this instrument was created for evalu-
ating randomized controlled trials (RCTs), we slightly
adapted it to non-randomized studies (NRS). As reported
in the Cochrane Handbook, risk of bias assessment crite-
ria for these trials is not well established [9, 11].

We decided to assess the risk of bias in the follow-
ing domains: 1) Study designs, i.e., if the study was
retrospective or prospective, awarding a low risk of bias
to prospective trials; 2) Outcomes reported, i.e., studies
including important patient outcomes, as well as LOS
and TAT, were evaluated; 3) Blinding, i.e., the outcomes’
assessors were blinded, awarding at low risk of bias; 4)
Control of known confounding factors at baseline, i.e.,
samples were selected ad hoc at the beginning of the
study, considering at high risk of bias the trials that per-
formed this method.

=i =
A

B 7

Every domain could be classified as ‘high’ or ‘low’
risk of bias. If the information reported in the paper
was not enough, the domain was defined as ‘unclear’.
Methodological quality was independently assessed by
two authors (VP and LG). Disagreements were resolved
by consensus.

stuay desion [N 1

Important patient outcome _:

Binding of outcome assessment (detection bias) _
Confounding [N

0% 25%

% 78% 1009
Figure 2 Risk of bias.

Red, high risk of bias; yellow, unknown risk of bias; green, low risk
of bias.
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Eligibility criteria

Studies were included if they met the following criteria: 7 RCT
1) Studies randomized, quasi-randomized, prospective 56 prospective
or retrospective cohort and case-control; 2) Specimens 3 retrospective

analyzed by POCT and standard laboratory procedure; 1 . d bef
3) Comparison of results between POCT and laboratory Case series an erore

instruments; and 4) Report of results of at least one rel- and afte':
evant outcome, « 16 experimental and cohort
The term ‘quasi-randomized’ refers to controlled trials studies

that use inappropriate randomization strategies [9].
We were very ‘inclusive’ to reach a pragmatic overall
picture of the research status in this field.




Table 1 Characteristics of studies included.

Study Year  Stwdy design Country Nemberof  Diagnostic accwracy
samples sutcome
Bilsrubin Barko [13] MidE  Prodpective USh 124 SN, 5P, PPY, HPY
Bhutani [13] 200 Frospective USA 1788 NR
Bargand [14] 1006 Frospective France 473 NR
Engle [15] 0T  Prospective USA S04 MR
Ha [18] Hios  Prospective China 468G SN, SP, PPV, NPY >
gazmlerczak [17] 004 Prospective U5A Unclear NR E / \ "‘ & \ —‘
Lam [18] HE  Prospedtive China 113 SM. 5P
Maisels [19] Hi04  Prospective UsH B49 MR e —— ﬁ
Miglsch [20] 010 PFrospective Garmany 240 n N == ?
Roberison [21] 1002 Frospective UsA 101 NR x 1 z A Y E °
Rodinski [23] i1 Prospective Germany 142 HE
Hubaktelli [23] M1 Prospective Italy NE MR
Schmide [24] M9 Cohart US4 L SM. 5P, NPY
Schumacher [25] 1995 Prospedive LS8 HE MR
Tanm | 2&] 19895 Prospective Singapare 54 MR
Tayaha [27] 1998 Frospedtive usa, P04 MR Taklad voniin i
Wang | 28] MW Prospedlive UK i PPV h :
Yamanouchi |34 1680  Prospective lapan NE L1
Yamauchi [30] 1988 Prospestive lapan 576 NE Study Year Study design Comnkiy Humber ol Diagmostic accuracy
Procalcitonin  Bektas [31] 011 Prospective Turkey 141 M. 3 Smples  oatchms
Galetto-Lacour [32] M3 Prospective Swilzerland o5 5M. Y Blood gas Arora [66] 2011 Prospective usA 516 SN, 5P, PRV, NPV
Hesselink [33] e Prospective Hetherlamds 101 4R Bailey [67] 1998 Prospective USA 3733 N
Meisner [34] 1000 Prospedtive Germany 137 MR Beneteaw Burnat [$8] 2004 Experimental France 20 MR
FTH Agarwal [35] 201 Prospective Australia BB MR Benateau Burnat [69] 1008  Exparimantal France NR HE
LChou [3&] 20 Case series Taiwan HE KR Chance [70] 2000 Expesimental usa HE NR
Garnar [37) 1999 Prospeciive HL 130 HR Coplin [F1] 1998 Prospective usa 195 SN, 5P
leinsan [38] 001 Prospedive UsA 104 LU Dohgomod [72] 2004 Prospective |lapan 27 HR
Mace [39] HAE  Prospective LK 0 KR Frasca [73] 2011 Prospective France 471 R
Sakoll [40] 000 Prospective usa 200 MR Gayal [74] 2001 Prospective France 200 HR
Trapaonin Apple [41] ME0  Prospeitive UsA 1550 5M. 4 Gehring [75] 2062 Experimental Germany 50 HR
Agple [42] 206 Dbhservational relrospective  LSA 545 MR Grosse [F6] 2010  Prospective Switzerland NE HE
Birkhahn [473] 010 Prospective (119 151 5, W Halpern [77] 1998  Prospective USA MR NR
Back [84] W0E  Praspective UsA 5909 PP, Hinkelbein [78) 2008  Prospective Germany 1] NR
Caragher [&5] 0 Prospeilive LISH 205 5M, 9 Jacobs [79) 1993  Experimental Usa 255 NE
Collinson [£6] 204 RLT LK 183 WA Jain (8] W08 Cohart USA 0 NR
Cramar [47] 1007 Prospective Hetherlands 358 MR Kilgore [81] 1998  Prospeclive USA MR NE
Di Serio [43] 005 Prospedtive Italy 105 R Kulkani [82] 2005  Prospective Australia NR NR
Espasitofad] 2011  Randomized parallel group LISA, 20040 HR Leing [B3] 2011 RET Elnland 50 HR
Goodacre |50] 2010 (RCT usa 1263 HR Lindemans [84] 1998 Experimental Methestands — NR HE
Halkani [52) 05 Randomized Australla 133 5M, 9 Ng [&5] 209060 Experimental USA HR NR
Hesscher [53] 1999 Prospeclive (11 412 HE Papadea [56] 2002  Experimental USA R HE
Himdbe [%4] 2005  Retrospective Canada 2315 WA Petersen [E7) 2008 Prospective USA 114 NR
Hiortshn |55] 2011 Prospective Denmark 458 5, Prause [a4) 1997  Experimental Auredria R R
Lee Lewandrowski |56) 03 Prospeclive Usa 368 NE Schinbush |89 2001  Experimental Garmany NR NR
Laten [57] 2010 RCT fustralia 12 KR Sadiame [90] 199%  Experimental France %2 NE
Macdenald [58] 08 Prospectioe Australia o0 KR Steinfelder Visscher [#1] 2006 Prospective Wethestands 127 NE
MzCord [59] 001 Prospective LA, 1024 5M, Thomas [92] 200%  Cohart Usa 446 NR
Muller Bardordl [60] 2000 Prospeclive Garmany 281 MR Walton [33] 2003 Experimental Usa 549 HE
Ordonez Llanas [61] 1004 Prospective Spain 1414 MR Wa [94] 2007 Retrospective USA MR NE
REACTT group [51] 1997 Prospective usa 7l HR Taman [95] 2001  experimental Belgium ) NE
Fyyan [62] 2004 Randonmized parallel group  USA 2004 HR
Singer [69] 508 Before and after LS, 11,266 WA LR+, positiee llkellhood ratio; LE-, negative likellhood ratlo; NPY, negative predicthee valee; MR, nod reported; PP, positive predictive value;
van Domburg [64) 000 Prospective Hesherlands 1304 R PTH, paratfhyraid harmane S, sensilivity; 5P, specificity.
Venge [65] 2010 Prospeciiee Sweaden 851 G,
.
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Table 2 Number of studies reporting data about important patients’ outcome.

I%I-it %AA nE

?

n TAT LOS Mortality Several bacterial

Number of

Recurrence of

Major

infection re-intervention hyperparathyroidism complication
Bilirubin 19 1 0 0 - - - -
PCT 4 0 0 0 2 - - 0
PTH 6 1 1 0 - 1 1 1
Tn 25 7 8 4 - - - 0
BGa 30 1 0 0 - - - 0
TOT 84 10 9 4 2 1 1 1

BGa, blood gas analyzer; LOS, lost to follow-up; PCT, procalcitonin; PTH, parathyroid hormone; TAT, turn-around-time; TN, troponin.

n, number of studies included in each group of POC.
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