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SUMMARY

Objective: to evaluate the performance of APRI test as an indirect marker of liver fibrosis in patients of
FSCMPA with chronic viral hepatitis. Methods: laboratorial and histopathological (METAVIR) data of 102
patients were collected with the aim of comparing biopsy reportsto test results, considering: FO-F1 as absent/
insignificant fibrosis and F2-F4 as presence of expressive fibrosis; FO-F3 and F4 as absence and presence of
cirrhosis, respectively. The evaluation was based on the use of simultaneous cut-off points suggested by Wai et
al. (2003) and also the devel opment of single cut-off points, through ROC curves, for this sample. Results: the
specificities found through the original cut-off points were 96% and 87% for significant fibrosisand cirrhosis,
respectively. A superior performance was detected for the diagnosis of expressive fibrosis (PPV 90%) and for
the exclusion of liver cirrhosis (NPV 95%). The only advantages accomplished with the use of the single cut-
off points defined for this study were the classification of all patients and an increase in sensibility, which do
not justify their applicability. Conclusion: APRI test isable to confirmthe existence of significant fibrosis and
exclude cirrhosis, what makes it available, as an alternative, in clinical practice.
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INTRODUCTION

Liver fibrosis is a pathological process due to
persistent and/or frequent hepatic damage. It is the
result of theinflammatory response or the direct toxic
action of a certain nocive agent, with posterior
parenchymal regeneration2,

The fibrosis degree is related, usually, to the
pathology severity. Hence, its evaluation is essential
for proper patients management and follow-up.
Therefore, the exam confiability used to quantify
hepatic lesion is avita feature!®.

Percutaneousliver biopsy is, nowadays, thegold
standard method for liver diseases evaluation and
evolutive analysis*®.It is considered to be a safe
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procedure, however it is not free of complications.
Besides, there are also limitations, related, mainly, to
contraindications, risksto the patient, technique, high
costs and interpretative inter/intraobserver variation
6,7,8,9,10

For those reasons, routine laboratory tests,
available in most hedlth centers, have been used in
formulasin order to devel op indexesthat could obtain
biopsy-like results, i.e., being able to reflect
metabolical, morphological and functional changes
according to disease progression,

TheAST-to-platel et ratio index (APRI), created
by Wai et al.3in 2003 isone of thosetests. It isapplied
according to the following formula:

1 Study performed at Fundag&o Santa Casa de Misericordia do Pard Hospital
2 Hepathol ogist and Professor of Adults’ Health (General Clinics) of State University of Para.

8 Medicine 5"-year students of State University of Para

4 Hepathologist of Pathological Anatomy Departament of Federal University of Para
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AST/ULN-"x 100
Platel ets (x10%/mm?3)

* ULN = upper limit of normal

This research attempts to demonstrate liver
fibrosispredictive ability of APRI testin patientswith
viral chronic hepatitis from the Liver Group of
Fundacdo Santa Casa de Misericordia do Para
(FSCMPA) Hospital .

OBJECTIVE

To evaluate APRI test asaliver fibrosismarker in
viral chronic hepatitis, using biochemical,
hematological and histopathological data of patients
registered at the Liver Group of FSCMPA Hospital.

METHODS

Thisstudy was aretrospective analysispreviously
approved by FSCMPA's Research Ethics Committee.
Laboratoria and histopathol ogical dataof 102 patients
with chronic viral hepatitis were evaluated with the
aim of comparing biopsy reports to APRI results.
Patients who had been through hepatitis specific
treatment were excluded, as well as those which
laboratorial and histopathol ogical datawere morethan
four months apart. The METAVIR grading was used,
considering: FO-F1 asabsent/insignificant fibrosisand
F2-F4 as presence of significant fibrosis, FO-F3 and
F4 as absence and presence of cirrhosis. Descriptive
statistics and correlation tests were elaborated by
BioStat 4.0 software (Pd”0,05=significance). The
evaluation of APRI was based on the use of
simultaneous cut-off points suggested by Wai et al.
(2003)3 and a'so the development, for this sample, of
single cut-off points through receiver operating
characteristic (ROC) curves constructed by MedCalc
9.3.7 software.

RESULTS

TABLE | —Typesof chronic viral hepatitisfound in the studied
population.

Types of Hepatitls Patlents L
WViral Hepatitis € bl Kd 312
Vel Hepahts B s} I 565

TOTAL 102 TAEEAHE

Source: Reseach protocols.
Pd” 0.01 =* (Chi-Square Test).

15.68%

84.32%

® ' |ral Hepatlitls C
E Viral Hepatitis B

Figure 1 — Types of chronic vira hepatitis found in the studied
population.

Source: Research protocols.

TABLE Il —Fibrosisstaging frequency according to METAVIR.

METAVIR Patlents i
Fii LEs (7. 85
Fi d3* 4216
F2 7 28.43
F3 11 1(h. TR
I 11 (b, 7K
TOTAL inz 100.00

Source: Research protocols.
Pd” 0.01 =* (Chi-Square Test).

TABLE Il —Age and laboratorial data means.

Varianhles Means

Age (vears) 45.21
AST (mgfdL) ik (W
ALT (mg/dL ) 105 Th

Pltelets (x 10 mm') 20340

Source: Research protocols and BioStat 4.0.
Note: AST: aspartate aminotransferase ALT: alanine aminotransferase.

TABLE IV — Correlation between fibrosis degree and the mean
values of AST, platelet count and APRI.

Filrosis AST Flatelets APRI

Dl.'_grl.'t i msean | eean b {mdaEn)
i 3025 Py L 424
Fl SR.A6 217,113 872
Fa2 (0810 194,31 1903
F3 L0418 192,18 1.751
F4 RN 132,54 2.250

Source: Research protocols and BioStat 4.0.
P d” 0.05 (Pearson’s Linear Correlation Test).
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Figure 2—Pearson’sLinear Correlation Test between AST levels
and fibrosis degree.

Source: Research protocols and BioStat 4.0.
Note: R (Pearson) = 0.2484; 95% Cl = 0.06 a 0.42.
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Figure 3 — Pearson’s Linear Correlation Test between platel et
count and fibrosis degree.

Source: Research protocols and BioStat 4.0.

Note: R (Pearson) = -0.3687; 95% CI = -0.53 a -0.19.

AP

Flwrgse (METAVIR
p = 0.0004

Figure 4 — Pearson’s Linear Correlation Test between APRI

results and fibrosis degree.

Source: Research protocols and BioStat 4.0.

Note: R (Pearson) = 0.3457; 95% Cl = 0.16 a 0.51.

TABLE V — APRI test performance through cut-off points
suggested by Wai et al. (2003)2 for the evaluation of significant
fibrosis and cirrhosis.

Fibrosis AST Platelets APRI

Degree { e { meamnj { A
Fn 3925 27225 0424
Fl it i) 217,13 LEIL
F2 [0 10 194.31 L5408
Fi 04, 18 192,18 I.TS1
4 3 [ 132,54 225

Source: Information obtained through research protocols analysis by
BioStat 4.0.

Note: Se: sensibility, Sp: specificity, PPV: positive predictive value,
NPV: negative predictive value

TABLE VI — Performance of APRI test using single cut-off
points, developed through ROC curves, for the evaluation of
significant fibrosis and cirrhosis.

APRI Coi-off Se Sp PPV NPV
points (%) (%) (%) {%a)

FibF1xF2-Fd =097 726 H04  7Hd 7iz2
FO-FixFd -1 872 636 H6K 16K 52

Source: Information obtained through research protocols analysis by
MedCalc 9.3.7.
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Figure 5 — ROC curve defining cut-off point in order to

distinguish absence (FO-F1) and presence of significant fibrosis

(F2-F4).

Source: Research protocols and MedCalc 9.3.7.

Note: AUC: area under the curve.
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Figure 6 — ROC curve defining cut-off point in order to
distinguish absence (FO-F3) and presence of cirrhosis (F4).
Source: Research protocols and MedCalc 9.3.7.
The ROC curveisableto evaluate the effectiveness of diagnostic

tests through AUC. An ideal test should have AUC=1.0, while a test
with no diagnostic value presents AUC d” 0.5

DISCUSSION

Models based on simple laboratorial tests have
been developed with the objective of validating
noninvasive methodsthat could, eventually, substitute
liver biopsy*. This research studied patients with
chronic viral hepatitis, being hepatitis C the most
prevalent one (84%). The remaining cases were all
type B, without any association with type D.

Thestaging frequency of liver fibrosisafter biopsy,
according to METAVIR score, showed a prevaence
of F1 stage (42%), followed by F2 (28%), F3 and F4
(11% each)

The studied patients presented an AST mean value
of 80mg/dL. Wai et al. (2006), evaluating only
hepatitis B patients, obtained means of 92 e 112mg/
dL for training and validation sets, respectively.

The mean value of ALT was 106mg/dL, whichis
compatibleto lacobelliset al. (2005)* result of 112mg/
dL.

Concerning the platelet count, the mean was
203,000/mm?3. This value is similar to most recent
studies that aimed the validation of noninvasive tests
for liver fibrosis evaluation”151617,

The elevation of AST according to fibrosis
progression is due to its clearance deficit and, aso,
increased mitochondrial damage'®*®. The patients
of this research presented this trend, shown by
Pearson’s Linear Correlation test —r = 0.25; P =

0.0118. However, the correlation coefficient was less
significant than the one achieved by the original study
of Wai et d. (2003)* —r = 0.50; P < 0.01.

Nonetheless, the mean values of AST according
to fibrosis degree increased until F2 and slightly
decreased at F3 and F4 stages. Thisfeature could be
related to the smaller amount of parenchymain pre-
cirrhotic (F3) and cirrhotic patients, turning not possible
the damage of a great number of hepatocytes?.

Thrombocytopenia is one of the most frequent
hematological disorders expected in patients with
chronic liver disease, due, primarily, to decreased
hepatic thrombopoi etin production and destruction of
platelets by splenomegaly™#223,  Consequently, the
evaluated patients showed a progressive reduction of
platelet count as fibrosis advanced. Pearson’s Linear
Correlation (r = -0.37, P <0.01) indicated this
characteristic. Wai et al. (2003)3 obtained anal ogues
results (r = -0.46; P < 0.01).

Using the Pearson’s Linear Correlation test for
APRI values and fibrosis stages (r = 0.35; P <0.01),
elevated values of the index were associated to
advanced fibrosis. Wai et al. (2003)3 accomplished a
better coefficient (r = 0.60; P <0.01).

Platelet count, therefore, showed the most
satisfactory correlation coefficient with fibrosis, when
compared to AST or APRI. Differently, Wai et al.
(2003)2 developed APRI and reached the best
coefficient with the index.

At Wai et al. (2003)3 study, for the determination
of significant fibrosis, APRI d” 0.5 showed sensibility
(Se) of 91% and > 1.5 showed specificity (Sp) of 95%.
The present survey reached similar Sp (96.1%), while
Se was lower (41.2%).

The origina study presented positive predictive
value (PPV) and negative predictive value (NPV) for
significant fibrosis of 88% and 85%, respectively. In
theactua study, only NPV achieved anon-satisfactory
percentage (60%).

Wai et al. (2003)3 aso used APRI to evaluate the
presence of liver cirrhosis. For thisquest, two distinct
cut-off points were defined: d” 1.0 with 89% of Se
and > 2.0 with 93% of Sp. The present research, after
using the same points, obtained amodest Se (57.1%),
but a satisfactory Sp of 86.8%.

Both studies, the present one and Wai et al.
(2003)3, reached excellent NPV's for cirrhosis, with
levels superior to 90%. On the other hand, the PPV
shown by the actual survey was unsatisfactory (36.8%)
asthe origina study was allittle superior (57%).

Theresultsof APRI evaluation after using the pre-
established cut-off points of 2003, in spite of
presenting different values from the original study,

10
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reaffirm that the index has agood capacity to confirm
the diagnosis of significant fibrosis, besides being
essential to highlight its competence to exclude
patients without cirrhosis.

Aiming to classify 100% of patients, single cut-
off points were developed through ROC curves. The
point established for significant fibrosis was > 0.967.

The AUROC (area under the ROC curve), ableto
evaluate the diagnostic efficiency of the test, was
0.704, which is only a modest value, not excellent.

Another ROC curve was also constructed for the
evaluation of cirrhosis, finding a single point of >
1.872. The AUROC was, again, modest (0.758).

However, using single cut-off points, there was
no relevant variation in the main parameters, except
for adlight increase in sensibility.

The comparison between the origina study’s Se,
Sp, PPV and NPV and the ones found in the present
study displayed an inferior upshot of thelatter in most
parameters, whether using the cut-off points of Wai
et a. (2003)3 or the single points defined for the actual
sample. It can be justified by the fact that patients
with hepatitis B, C and co-morbidities (HIV and
alcoholism) were studied in a unique group.

Wai et al. (2006)” demonstrated, in a population
of only hepatitis B patients, that APRI was not able to
evaluate the presence of significant fibrosis and
cirrhosis with the same effectiveness of the original
study in hepatitis C patients. In the study of 2006, the
AUROC for significant fibrosis was 0.63, and 0.64
for cirrhosis. However, in the study of 2003 the
AUROC's were admirable (0.88 and 0.94).

Hence, the interval of until four months between
liver biopsies and |aboratorial results dates, adopted
in the present study, might haveled to aresult bias, as
patients with hepatitis B usually go through
aminotransferases fluctuation’.

Using the single cut-off points, there was no
superior performance whether for fibrosisor cirrhosis.
Thisevidence showsthat they arenot likely to be used
in clinical practice, asthe original Wai et al. (2003)®
cut-off points are more effective.

TheAPRI is, therefore, ableto prove the presence
of significant fibrosis and the absence of cirrhosisin
agreat number of patientswith viral chronic hepatitis.
Theindex, however, isinadequate to evaluate distinct
etiologies of liver diseases through the same cut-off
point.

CONCLUSION

It was shown that APRI is able to predict the
presence of significant fibrosis and cirrhosis through
the simultaneous cut-off points of Wai et al. (2003)3.
Although modest sensibilities were achieved, the
specificitiesfor expressivefibrosisand cirrhosiswere
96% e 87%, respectively. A better performance was
evidenced to confirm significant fibrosis (PPV = 90%)
and to exclude liver cirrhosis (NPV = 95%).

Through the construction of ROC curves for
significant fibrosis and cirrhosis, it was possible to
classify the entire population of 102 patients by the
following cut-off points: > 0.967 and > 1.872,
respectively. Better sensibilities were found, which
were not enough to justify the use of those points as
the other parameters did not follow this tendency.

It's important to emphasize the need of new
prospective studies, in order to validate the
applicability of APRI in habitual clinical practice. But
still, to evaluate significant fibrosis and the exclusion
of cirrhosis, the index can be used as an aternative,
mostly in patients with contraindications for liver
biopsy execution.

RESUMO

AVALIACAO DO MODELO APRI COMO MARCADOR DE FIBROSE HEPATICA

Ivanete do Socorro Abracado AMARAL, Marina Pinto Franco DIAS, Clariana Casali Rodrigues FERNANDES,
Lizomar de Jesus Maués Pereira MOIA, Esther Castello Branco Mello MIRANDA e Sdmia DEMACHKI.

Objetivo: avaliar o desempenho do teste APRI como marcador indireto de fibrose hepatica em pacientes portadores de
hepatites virais cronicas da FSCMPA. Método: foram avaliados dados laboratoriais e histopatol 6gicos (METAVIR)
de 102 pacientes a fim de comparar os resultados da biépsia com o calculo do teste. Considerou-se: FO-F1 e F2-F4
como fibrose ausente/inexpressiva e presenca de fibrose expressiva, respectivamente; FO-F3 e F4 como auséncia e
presenca de cirrose, respectivamente. Utilizou-se os pontos de corte simultaneos sugeridos por Wai et al. (2003) e
desenvolveu-se pontos de corte Unicos, através de curvas ROC, para esta amostra. Resultados. as especificidades
encontradas comos cortesoriginaisforam, para fibrose significativa e cirrose, 96% e 87%, respectivamente. Evidenciou-
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se melhor desempenho ao confirmar diagndstico de fibrose expressiva (VPP 90%) e em excluir cirrose hepética (VPN
95%). As Unicas vantagens obtidas com os pontos definidos neste estudo foram a classificacéo de 100% dos pacientes
e aumento da sensibilidade, o que ndo justifica sua aplicabilidade. Conclusdo: o teste APRI é capaz de afirmar a
existéncia de fibrose importante e de excluir o diagnostico de cirrose, o que viabiliza seu uso, como alternativa, na
pratica clinica.

DESCRITORES: APRI, fibrose hepética, avaliagéo.
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