Systematic Review

High serum uric acid levels may increase mortality and
major adverse cardiovascular events in patients with acute
myocardial infarction
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Objectives: To determine the validity of uric acid as a
potential prognostic marker for long-term outcomes of
patients with acute myocardial infarction (AMI) and
those with AMI undergoing percutaneous coronary
intervention (PCI).

Methods: Systematic review and meta-analysis were
performed. We retrieved data from retrospective and
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prospective cohort studies that investigated whether
serum uric acid (SUA) level affects the prognosis of
patients with AMI.

Results: Thirteen studies involving 9371 patients were
included. High serum uric acid (HSUA) level increased
mid/long-term mortality (risk ratio (RR)=2.32, 95%
confidence intervals (CI): 2.00-2.70) and had higher
short-term mortality (RR=3.09, 95% CI: 2.58-3.71),
higher mid/long-term major adverse cardiovascular
events (MACE) risk (RR=1.70, 95% CI: 1.54-1.88),
and higher short-term MACE risk (RR=2.47, 95% CI:
2.08-2.92) for patients with AMI. In the PCI subgroup,
the HSUA level also increased mid/long-term mortality
(RR=2.33, 95% CI: 1.89 to 2.87) and had higher mid/
long-term MACE risk (RR=1.64, 95% CI: 1.48-1.82),
and higher short-term MACE risk (RR 2.43, 95% CI:
2.02-2.93) for patients who were treated with PCI after
AMLI. Particularly in the PCI subgroup, a higher short-
term mortality (RR=6.70, 95% CI: 3.14-14.31) was
presented in the group with lower HSUA cut-off level,
and the mortality was higher than the group with higher
HSUA cut-off level (RR=2.69, 95% CI: 2.09-3.46).

Conclusion: The HSUA level significantly increased the
mortality and MACE risk of patients with AMI. Mild
elevation of SUA levels (normal range) have started to
have a significant impact on the short-term mortality of
patients who underwent PCI, and has not received the
attention of previous studies. However, this condition
should be further investigated.
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W‘lth the developments in antithrombotic and
reperfusion therapies over the past several years,
the mortality of acute myocardial infarction (AMI)
has been steadily decreasing. However, coronary
artery disease (CAD) is still the leading cause of death
worldwide.! Uric acid is an end metabolite of purine.?
Hyperuricemia is often accompanied by metabolic
syndrome, such as hypertension, diabetes, dyslipidemia,
and obesity, which are all known risk factors of coronary
heart disease (CHD).? Cardiovascular health may suffer
from the adverse effects caused by elevated serum uric
acid (SUA) levels. The odds ratio (OR) for CHD was
2.59 for patients with UA levels >9 mg/dL.* The risk
for many diseases was increased with an increased SUA
level although the SUA level <7.0 mg/dL.> Many studies
and two meta-analyses indicated an independent
association between hyperuricemia and major adverse
cardiovascular events (MACE) and mortality.®”
Although many researches were conducted on the link
between hyperuricemia and cardiovascular disease, their
causal relationship remains controversial;* Two meta-
analyses have found that high serum uric acid (HSUA)
level could significantly increase the mortality and risk
of MACE in patients with AML.>'° One of these 2 meta-
analyses only analyzed in-hospital mortality. Hence, the
effect of HSUA on the long-term prognosis of patients
with AMI and those undergoing percutaneous coronary
intervention (PCI) subsequently is not well known.
To determine the validity of uric acid as a potential
prognostic marker for long-term outcomes of patients
with AMI and those undergoing PCI, we systematically
reviewed published reports on uric acid and AMI to
assess the prognostic value of SUA as a risk factor for
increased mortality and MACE.

Methods. Literature search. We retrieved cohort
studies (prospective and retrospective) regarding
whether SUA level affected the prognosis of patients
with  AMI from the following databases: Embase,
PubMed, Cochrane Library (up to May 17, 2016). Our
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search strategies included the following search terms,
(“uric acid” OR “uricemia” OR hyperuricemia) AND
(“myocardial infarction” OR “acute coronary syndrome”
OR “MI” OR “ACS”) AND (“mortality” OR “major
adverse cardiovascular events” OR “MACE”) (Just search
human studies. Language was restrained as English). We
referred to the Meta-analysis of Observational Studies in
Epidemiology'" as a reference when making the search
strategy. In addition, we manually retrieved literatures
to ensure identification of all published trials.

Study eligibiliry. Studies will be adopted if they
fulfilled the criteria for inclusion as follows: (1) original,
cohort studies of adult patients; (2) exposure factor,
including hyperuricemia or HSUA level; (3) outcomes,
including in-hospital mortality or short-term mortality
(<30 days) or mid/long-term mortality (>6 months)
or MACE; (4) sample size at least 100 cases; (5) score/
star of study based on the Newcastle—Ottawa Scale
(NOS)"> more than 7. Three major elements in NOS
were used to evaluate the cohort study: selection (0—4
stars), comparability (0-2 stars), and outcome (0-3
stars). The full star was nine. In addition, we excluded
studies without specific detailed data. We selected the
study with the longest follow-up time (FUT) if data
were reported repeatedly over time.

Study selection. Two authors based on the study
eligibility independently selected the studies. The
first author performed the primary screening through
the titles and abstracts. We obtained the full text if
we cannot rule out this research through its title and
abstracts. After the primary screening, the texts were
independently screened by 2 reviewers. Any disparities
were resolved through discussion and arbitration by a
third reviewer.

Data extraction. Two researchers independently
extracted data from each study. A third reviewer was
included for arbitration purposes. We contacted the
authors of the study that had incomplete or unclear data.
The data extracted included the sample size, number of
exposure or non-exposure group, gender, age, HSUA
cut-off level, and whether a successful treatment option
was provided, such as PCI, outcome, FUT, variable
controlled, number of mortality or MACE, and the
data needed in NOS.

Statistical analysis. The data accumulated were used
to calculate the risk ratio (RR) and 95% confidence
intervals (CI) of HSUA as a risk to affect the incidence
rate of MACE and mortality (significance level, p<0.05).
The random effects model (D+L) was used while
considering the differences in the evaluated settings. We
illustrated relevant baseline characteristics in the studies
and used the chi-square test based on Cochran’s Q test
and I* statistics (significance level, p<0.1) to assess the
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Figure 1 - Flow chart summarizing the procedure of studies selection for the meta-analysis. HSUA - high serum uric acid

Table 1 - Characteristics of included studies in the meta-analysis that investigated whether serum uric acid (SUA) level affects the prognosis of patients
with AMIL.
Study/year  Study type Sample Age meansSD Follow-up Cut-off of PCI Type of AMI  Variable controlled Study
vy v size Exposure Control (mean) HSUA P quality
Gazi et . 7mg/dL(M
¢ ;a82210e14 Retrospective 586 (66) (60) 6.7 days 6m§ f dLE\W; PCI STEMI Age 7
I:‘ligzlglzt Prospective 434 56.8+13.9 54.8+11.6 6 months 5.7mg/dL(C) PCI STEMI Age 8
iinzsgrli Ze ¢ Prospective 866 (73.4) (76.0) in hospital 6.2mg/dL(C) PCI STEMI Age 7
. Age, RE,
Omidvar et . 7.0mg/dL(M)  PCI/non- L
Omid II; e Retrospective 184 61.79£12.99  55.7+10.76 30 days S.GmgldL(\W) PCIO STEMI hypothyr(.ndlsrn, 8
gout, malignancy
. . Age, liver and
Chen et . in hospital ~ 420umol/L(M) PCl/non- . .
22012 Retrospective 502 61.51+14.01  61.19+14.06 (12.06 days)  357umol/L(W) PCI STEMI kidney dlseas.es, 7
gout, alcoholism
Kaya et . 7mg/dL(M)
3123},20 12 Retrospective 2249 60.5+12.6 55.9¢11.6  24.3 months 6m§/dL(\V) PCI STEMI Age, 8
Age,thrombolyrtic,
Akpek et . . . out, malignancy,
312501 1 Retrospective 289 60+12 in hospital 5.4mg/dL(C) PCI STEMI 8 liver andgrcnaly 9
failure
Bae et . PCl/non- STEMI/
22011 Retrospective 850 68.9+11.7 66.5£11.7 6 months 7.05mg/dL(C) PCI NSTEMI Age, LVEF 9
flaf;gftl Retrospective 185 60.4+9.8 58.249.7 1 years 6.5mg/dL(C) PCI STEMI Age 8
;I;l?;f)rli Oe t Prospective 466 64 <30 days 6.5mg/dL(C) PCI STEMI Age 8
goavliil;g)ﬁ) Prospective 1015 67+10.2 64.3+10.6  37.5 months  420umol/I(C) PCI STEMI Age 8
Car S &
. . 7.00mg/dL(M) PCI/non-  STEMI/
"zf(r)lg;lja »  Retrospective 621 27-90 13 years 6.05m§/dL(W) PCl NSTEMI Age 8
Kojima et . PCl/non- STEMI/
3130]2005 Retrospective 1124 / 669 days 447umol/L(C) PCI NSTEMI / 7

SD - standard deviation, HSUA - high serum uric acid, M - man, W - women, C - combined, PCI - percutaneous coronary intervention, AMI - acute myocardial
infarction, STEMI - ST-elevation myocardial infarction, NSTEMI - non ST-elevation myocardial infarction, RF- renal function, LVEF - left ventricular ejection

fraction
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Study Events, Events, %
(V] RR (95% CI) HSUA non-HSUA  Weight
PCl !
Mehmet G. Kaya et al (2012) —_— 223(160,310)  60/606 73/1643 2407
Nurcan Basar et al (2011) - - 1,94 (0.67, 5.64) 5/45 8140 238
Jacek Kowalczyk et al (2010) —_— 243(184,322) 931352 72/663 3055
Subtotal (I-squared = 0.0%, p = 0.872) <> 233(1.89,287) 158/1003  153/2446 57.00
. }
B
PCl/non-PCI '
Car&Trkulja et al (2009) B 197 (1.55,2.51) 75NN 1007450 3369
Kojima S et al (2005) A 357 (2.25, 5.66) 36/276 31/848 931
Subtotal (I-squared = 80.3%, p = 0.024) O 2.32(1.87,287) 111/447 13171298 43.00
. '
Overall (I-squared = 25.2%, p = 0.253) < e 2.32(2.00,2.70) 269/1450  284/3744 100.00
'
'
T * T
77 non-HSUA 3 HSUA 566

Figure 2 - Forest plot for random effects analysis of risks of AMI mid/long-term morbidity associated with HSUA. AMI - acute myocardial infarction,
PCI - percutaneous coronary intervention, HSUA - high werum acid, RR - relative risk, CI - confidence interval

Study

PCl and low cut-off

Ozgur Akgul et al (2014)

Akpek et al (2011)

Subtotal (I-squared = 0.0%, p = 0.803)

PCl and high cut-off
Chiara Lazzeri et al (2012) —
Mehmet G. Kaya et al (2012)

Events, Events, %

RR (95% CI) HSUA non-HSUA  Weight

7.33(278,19.33) 18143 529 291
6.03(1.83,1994) 19/148 na n

1.55(0.74,322) 12/283 16/583 922
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Jacek Kowalczyk et al (2010)

Subtotal (I-squared = 20.5%, p = 0.284)
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Bita Omidvar et al (2012) 312003,941) 757 sn27 273
N

Li Chen (2012) _— 2100113,389) 15119 23383 962

Car&Trkulja et al (2009) — 325(214,493) 42171 34/450 1651

Kojima S et al (2005) e 397(237,664)  31/276  24/848 1039

Subtotal (I-squared = 0.0%, p = 0.483) <> 315(239,415)  95/623  86/1808 3925
\

. '

Overall (I-squared = 21.7%, p = 0.237) Q 309(258,371) 2522307 198/5628  100.00
.
'
H

T non-HSUA HSUA T

T
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'
—
'
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336(1.37,824) 9107 9/359 364
230(1.51,351) 44/352 36/663 2202

2,69 (2.09,3.46) 120/1393 104/3388  55.13

0501

199

Figure 3 - Forest plot for random effects analysis of risks of AMI short-term morbidity associated with HSUA. AMI - acute myocardial infarction, PCI -
percutaneous coronary intervention, HSUA - high werum acid, RR - relative risk, CI - confidence interval

heterogeneity of the studies.” The heterogeneity level
was quantified by using the I>.'* Based on the severity
of the heterogeneity, °<25%, 25<I*<50%, and I*>50%
are generally considered as no heterogeneity, mild
heterogeneity, and indicative of large heterogeneity,
respectively.'*"> The publication bias (significance level
2<0.1) was assessed by using the Begg funnel plots.'®"”
We performed a subgroup analysis on whether all the
patients in the study cohort were treated with PCI. All
the data were analyzed by using Stata 12.0 (Stata Corp,
College Station, TX, USA).
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Results. Literature search. The electronic searches
identified 730 records, wherein 13 studies'®*" met
the inclusion criteria. Figure 1 describes the specific
selection process of literature. If the same paper exists
in muldple databases, we retained the paper of one
database; thus, 198 papers were excluded. We excluded
492 papers because the title and abstract did not meet
the inclusion criteria. We obtained the full text of 40
studies, wherein 13 were excluded because specific data
were not included (for example, HSUA cut-off level,
FUT, number of deaths). Three papers were not an
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Study Events, Events, %

D RR (95% C1) HSUA non-HSUA  Weight
'

PCl

Mehmet G. Kaya et al (2012) e 160 (1.42,1.82) 251/606 4241643 6283

Nurcan Basar et al (2011) - 1.78 (080, 3.96) 8/4s 141140 187

Jacek Kowalczyk et al (2010) e 1.72(1.41,2.09) 133352 146/663 2784

Subtotal (I-squared = 0.0%, p = 0.836) 0 164 (1.48,1.82) 3921003 5842446 9254
'
'

PCUnon-PCI '
'

Myung Hwan Bae et al (2011) - 247(1.75,3.50) ann 67/678 7.46

Subtotal (--squared = %, p =) :<:>- 247(1.75,350) Qnn 67/678 746
'
'

Overall (I-squared = 43.2%, p = 0.152) <> 1.70(1.54,1.88) 43475 6513124 100.00
'
'

T 9 T
25 non-HSUA . HSUA 19

Figure 4 - Forest plot for random effects analysis of risks of AMI mid/long-term MACE risk associated with HSUA. AMI - acute myocardial infarction,
PCI - percutaneous coronary intervention, HSUA - high werum acid, RR - relative risk, CI - confidence interval

Study Events, Events, %
D RR (95% CI) HSUA non-HSUA  Weight
i
PCl '
Ozgur Akgul et al (2014) —_——— 222(1.29,382) 24143 227290 106
Mehmet G. Kaya et al (2012) —— 222(1.73,284) 99/606 12171643 asn
Nurcan Basar et al (2011) 1.94 (067, 5.64) 5/45 8/140 273
Akpek et al (2011) . 4,13 (2,08, 8.21) 39/148 9/141 6.46
Jacek Kowalczyk et al (2010) —— 254(1.73,375) 54/352 40/663 19.45
Subtotal (I-squared = 0.0%, p = 0.536) 0 243(2.02,293) 2211294 200/2878 8451
1
- '
PCnon-PCI '
Kojima S et al (2005) ——— 266(1.77,4.00) 39/276 45/848 1549
Subtotal (I-squared = %, p =) e 2.66(1.77,4.00) 39/276 45/848 15.49
'
Overall (I-squared = 0.0%, p = 0.646) Q 247(208,292)  260/1570 245/3726  100.00
'
1 . I
non—-HSUA HSUA
0! SU SU n

A22 1

Figure 5 - Forest plot for random effects analysis of risks of AMI short-term MACE risk associated with HSUA. AMI - acute myocardial infarction,
PCI - percutaneous coronary intervention, HSUA - high werum acid, RR - relative risk, CI - confidence interval

original study. Nine studies were excluded because the
exposure factor was not SUA or hyperuricemia. Two
studies were excluded because NOS score was <7.
Description of studies. This analysis included 13
studies with 9371 patients. The inclusion criteria of 8
studies'820-2242628 were patients who were diagnosed
with acute ST-elevation myocardial infarction (STEMI)
and underwent PCI subsequently. The inclusion criteria
of 2 studies?"** were patients with STEMI, but did not
control their treatment plan. Another three studies®?**
did not control whether these patients underwent PCI
and included patients with STEMI and non-STEMI
(NSTEMI) in the cohort. The FUT of seven
studies,'??*226:2830 \was >6 months and <30 days for
the others.'®20222427 A]| these studies had clear HSUA
cut-off level. Two studies’*** particularly had a cut-off
lower (5.4 mg/dL and 5.7 mg/dL) than other studies.
Six studies'?*3?¢?53 reported mid/long-term mortality,
and 5 studies'****>%¢% reported mid/long-term MACE.
Twelve studies'®?*2¢% reported short-term mortality,
and 6 studies'??4262830 reported short-term MACE.
The characteristics of these studies are shown in Table 1.

Mid/long-term (26 months) mortality. Six studies
(5628 participants) reported mid/long-term mortality,
wherein 2 studies®?®" included patients with STEMI
and NSTEMI in the cohort, and did not control
whether these patients underwent PCI; 4 studies'”?32¢%
included only patients with STEMI who underwent
PCI. HSUA was associated with higher mid/long-term
mortality (RR=2.43, 95% CI: 2.10-2.82). A study
heterogeneity was observed (I’=50.4%, p=0.073). After
excluding the study' with significantly lower HSUA
cut-off level than other studies, the effect was not much
changed (RR=2.32, 95% CI: 2.00-2.70). Nonetheless,
the heterogeneity was found to be significantly decreased
(I*)=25.2%, p=0.253) (Figure 2), and no publication bias
was observed by the Begg test (z=0.24, p=0.800). In
the subgroup analysis on whether patients underwent
PCI, the effect (RR=2.33, 95% CI: 1.89-2.87) had
almost no difference in the group that mixed patients
who underwent PCI and those who did not (RR=2.32,
95% CI: 1.87-2.87), and no heterogeneity (I°=0.0%,
»=0.872) was found among these studies that only
included patients who underwent PCI (Figure 2).
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Therefore, the heterogeneity among studies may be due
to the fact that some studies have not controlled whether
patients underwent PCI or not, as well as differences in
the critical value of HSUA in various studies.

Short-term (<30 days) mortality. Twelve studies
(8521 participants) reported short-term mortality,
wherein 2 studies”?® included patients with STEMI
and NSTEMI in the cohort and did not control whether
these patients underwent PCI; eight studies'®-202528
included only patients with STEMI who underwent
PCIL. Two studies”?* included only patients with
STEMI, but did not control whether these patients
underwent PCI. The HSUA was associated with higher
short-term mortality (RR=3.19, 95% CI: 2.68-3.79).
Mild heterogeneity (I°=26.0%, p=0.189) and no
publication bias by the Begg test (z=0.07, p=0.945) were
observed. After excluding the study18 with the shortest
FUT, the effect was not much changed (RR=3.09, 95%
CI: 2.58-3.71). However, among-study heterogeneity
(I’=21.7%, p=0.237) (Figure 3) was significantly
decreased, and no publication bias by the Begg test
(z=0.00, p=1.00) was found. In the subgroup analysis on
whether the patients underwent PCI and HSUA cut-oft
level, the HSUA was associated with higher short-term
mortality (RR=2.69, 95% CI: 2.09-3.46) (Figure 3) in
the PCI and high cut-off subgroups, higher short-term
mortality (RR=6.70, 95% CI: 3.14—14.31) (Figure 3) in
the PCI and low cut-off subgroups. The heterogeneity
among studies was likely attributable to the short FUT.

Mid/long-term (26 months) MACE. Five studies
(4733 participants) reported mid/long-term MACE,
wherein one study” included patients with STEMI and
NSTEMI in the cohort and did not control whether
these patients underwent PCI; 4 studies'??3262
included only patients with STEMI who underwent
PCI. HSUA was associated with higher mid/long-term
MACE (RR=1.74, 95% CI: 1.58-1.92) with mild
heterogeneity (I’=48.9%, p=0.098) and no publication
bias by the Begg test (z=0.73, p=0.462). After excluding
the study' with significantly lower HSUA cut-off level
than that in other studies, the effect was not much
changed (RR=1.70, 95% CI: 1.54-1.88). The study
heterogeneity (12=43.2%, p=0.152) (Figure 4) decreased,
and no publication bias by the Begg test (z=0.34,
=0.734) was observed. In a subgroup analysis of studies
that included only patients who underwent PCI, the
mid/long-term MACE RR was not much changed
(RR=1.64, 95% CI: 1.48-1.82), but the among-study
heterogeneity (I1>=0%, p=0.836) decreased significantly
(Figure 4). The heterogeneity among studies was mainly
attributable to the AMI type and whether patients
underwent PCIL
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Short-term (<30 days) MACE. Six studies (5296
participants) reported short-term MACE, wherein one
study® included patients with STEMI and NSTEMI in
the cohort and did not control whether these patients
underwent PCIL; 5 studies'”??4202 included only
patients with STEMI who underwent PCI. HSUA was
associated with higher short-term MACE (RR=2.47,
95% CI: 2.08-2.92), no heterogeneity (I°=0.00%,
=0.640) (Figure 5), and no publication bias by the
Begg test (z=0.38, p=0.707). In the PCI subgroup, the
short-term MACE risk (RR=2.43, 95% CI: 2.02-2.93)
was not different with the PCI/non-PCI subgroup
(Figure 5).

Discussion. The main finding of this systematic
review and meta-analysis showed that HSUA level
(including hyperuricemia and high-normal values)
significantly increased short-term mortality (<30 days),
mid/long-term mortality (>6 months), short-term
MACE, and mid/long-term MACE of patients after
AMI. Furthermore, a clear subgroup analysis was
performed by different HSUA cut-off levels, different
treatments (whether these patients underwent PCI),
different AMI types, etc. The association is still
statistically significant. With respect to short-term
mortality, the HSUA cut-off level in two studies was
significantly lower than that in other studies, and the
RR of overall effect of the two studies were significantly
higher than that of other study patients. This might
indicate that the mild increase in SUA level (normal
range) begun to significantly affect the short-term
prognosis of patients who underwent PCI after STEMI,
and this conclusion has not been raised before.

Uric acid is a xanthine metabolite and plays a role
as an antioxidant. During tissue ischemia, xanthine
oxidoreductase might catalyze xanthine to uric acid, and
uric acid appeared as compensatory increase.’’** Recent
studies have established that uric acid was associated
with cardiovascular disease. Patients with AMI with
high SUA levels were found to more likely die than
those with lower SUA levels.”*® Therefore, high
uric acid levels might be a risk factor for MACE and
mortality even in younger patients (<35 years) with
AMI*-#! Angiotensin receptor blocker and statins were
well known to be useful for patients with metabolic
syndrome. Metabolic syndrome was identified as a
multiple risk factor (high blood pressure, visceral obesity,
dyslipidemia, and dysglycemia) for cardiovascular
disease.*** Some reviews suggested that hyperuricemia
(with or without urate deposition) can be considered
as a component of the metabolic syndrome.** Recent
studies confirm that uric acid weakened the role
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of losartan, atorvastatin, and fenofibrate to reduce
cardiovascular risk.“% Furthermore, allopurinol can
reduce the casual and 24-h ambulatory blood pressure of
adolescent patients with newly diagnosed hypertension
compared with placebo in a random trial.*>*° A study
including 245 consecutive patients with stable angina
pectoris showed that a significant increase in SUA level
may cause platelet resistance for patients with CHD.!
However, some studies showed that the SUA level did
not influence the response of platelet to ticagrelor,
clopidogrel, and aspirin,”* and SUA level did not
increase platelet aggregation during dual antiplatelet
therapy whether aspirin was combined with tigriolor
or combined with clopidogrel.”® Nevertheless, it needed
a large random clinical trial and long-term follow up
to determine the safety and efhicacy of lowering UA
therapy in cardiovascular disease.

This meta-analysis has several limitations. First,
most studies were retrospective. Although these
studies considered a multitude of lifestyle, diet,
and comorbidities, many unmeasured and residual
confounding factorsinstudiesdifficult to rule out mustbe
acknowledged. Second, the design of each study cannot
be perfectly consistent. Some differences were found
among these studies with respect to age range, FUT,
AMI type, and so on. Hence, the inherent limitation to
this meta-analysis is the potential heterogeneity among
these studies. Third, the differences in various factors
in PCI surgery might increase heterogeneity among
studies of the PCI subgroup. Finally, the HSUA cut-off
level was different in each study, with some as high
as 7.5 mg/dL and some as low as 5.4 mg/dL, but the
HSUA cut-off level in most of these studies (10/13) was
between 6 mg/dL and 7 mg/dL. We have done our best
to evaluate the comprehensive effect by removing the
study with significantly lower or higher HSUA cut-off
levels than those in other studies.

This study also has some strengths. The sample
size of these studies included in this meta-analysis was
relatively large. Assessment of the quality of each study
for a systematic review is necessary. However, there was
no unified view regarding which method is the best to
evaluate the quality of studies. We chose the NOS'™
to evaluate these studies, and the NOS includes three
important elements on evaluating cohort studies. The
quality of the studies included in this meta-analysis was
higher. We performed subgroup analysis on whether
patients underwent PCI after AMI and calculated
the RRs for mortality and MACE of patients who
underwent PCI after AMI (STEMI).We found that the
short-term mortality was significantly increased by the
mildly elevated SUA levels in patients who underwent

PCI after AMI, and the short-term mortality was worse
than the group with higher HSUA cut-off levels.

In conclusion, this meta-analysis evidenced that
HSUA level increased the mortality and risk of MACE
whether short-term or mid/long-term and whether
PCI was performed after AMI. Particularly, the mild
elevation of SUA levels (normal range) might have begun
to have a significant increase in the short-term mortality
of patients with STEMI and those who underwent
PCI. However, this should be conferred with further
investigations and research, and this reminded us that
the relative value of elevated uric acid level after PCI
may be more worthy of our attention than the absolute
value of uric acid.
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