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Abstract

Purpose: To systematically analyze the disparity in uric acid reduction between losartan and other
angiotensin receptor antagonists.

Methods: A computer-based search was conducted in databases including EMBASE, PubMed,
Wanfang, CNKI, Ovid MEDLINE, and Web of Science to identify original literature comparing the impact
of losartan with other angiotensin receptor antagonists on blood uric acid levels. Utilizing the Cochrane
Collaboration bias risk tool, a quality assessment of the included randomized controlled studies was
conducted.

Results: A total of 12 publications were obtained, consisting of 6 randomized controlled studies and 6
cohort studies. Five of the twelve publications assessed the impact of losartan compared to valsartan on
blood uric acid levels. The heterogeneity analysis yielded 12 = 98 % (p < 0.01), indicating substantial
variability among the studies. Findings indicated that losartan was more effective than valsartan in
reducing blood uric acid levels (SMD = -3.26, 95 % CI (-5.01 to 1.51), p < 0.05). Four publications
investigated the impact of losartan versus telmisartan on blood uric acid levels. The results revealed
that losartan had a greater effect in reducing blood uric acid levels compared to telmisartan (SMD = -
1.77, 95 % CI (-3.411 to -0.13), p < 0.05).

Conclusion: Among the angiotensin receptor antagonists used as antihypertensive drugs, losartan
stands out for its significant ability to reduce uric acid levels. This finding provides a strong evidence-
base for making clinical medication decisions.
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INTRODUCTION

Cardiovascular disease is globally recognized as
the leading cause of mortality and disability,
making it a critical health concern. Elevated
levels of uric acid are recognized as a significant
contributor to cardiovascular disease, directly

associated with an increase in blood pressure
[1,2]. Hypertension is a prevalent chronic clinical
condition that contributes significantly to the risk
of both cardiovascular and cerebrovascular
diseases. When patients experience prolonged
hypertension, it can lead to symptoms such as
palpitations, vomiting, dizziness, and in severe
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cases, convulsions and confusion [3,4]. Without
prompt and effective blood pressure control,
prolonged hypertension can lead to harm to
essential organs such as the heart, brain, and
kidneys, thereby endangering the well-being,
safety, and survival of patients [5]. Hypertension
and elevated levels of uric acid have a close
relationship with the occurrence of
cardiovascular disease. According to the
available data, a 59.5 ymol/L elevation in the
blood uric acid levels is linked to a 25% higher
probability of developing combined hypertension
[6]. Hypertension can contribute to a disorder in
uric acid excretion, causing it to accumulate in
the kidneys and trigger inflammatory reactions.
This, in turn, can further increase blood pressure,
creating a vicious cycle. Consequently, it is
crucial to integrate effective strategies aimed at
lowering both blood pressure and uric acid levels
into the therapeutic approach when managing
patients who have been diagnosed with
hypertension and elevated uric acid levels.
These interventions have a critical impact on
enhancing clinical symptoms and liver function
indicators in such patients [7,8].

Currently, drug treatment is commonly used as
the primary approach in the clinical management
of hypertension combined with high uric acid
levels. A well-known antihypertensive medication
called losartan is often prescribed for this
purpose. Losartan effectively reduces uric acid
levels by inhibiting renin, thus counteracting its
effects. Additionally, losartan inhibits
vasoconstriction and contributes to lowering
blood pressure [9,10]. Indeed, losartan can
facilitate the swift reabsorption of uric acid within
the kidney tubules through its inhibition of urate
transporter expression. Additionally, it possesses
the ability to alkalize uric acid through the
secretory function of the renal tubules. These
mechanisms contribute to the effective control of
blood uric acid levels [11].

However, numerous studies have demonstrated
that various angiotensin receptor antagonists
effectively reduce uric acid reuptake by inhibiting
urate transporter expression, thus inducing uric
acid excretion [12]. Although numerous studies
have supported the notion that losartan may be
more effective than other angiotensin receptor
antagonists in reducing uric acid levels, the
available evidence is still not sufficiently robust to
definitively establish this perspective. The goal of
this research is to examine recent research
papers that assess the impact of losartan, in
comparison to other angiotensin receptor
antagonists, on the levels of uric acid in the
bloodstream. By systematically examining the
differences between losartan and other

medications, the study aims to provide clinical
references for treating patients with hypertension
and elevated uric acid levels.

METHODS
Inclusion criteria

Randomized controlled or cohort studies
conducted in Chinese or English, adhering to the
diagnostic criteria outlined in the
WHO/International Hypertension Consortium
(ISH) guidelines (diastolic blood pressure = 90
mmHg and systolic blood pressure = 140
mmHg), patients with serum uric acid levels =
420 pmol/L in men or = 360 pmol/L in women,
complete baseline data and relevant information
on blood uric acid levels or changes before and
after treatment, intervention with losartan in the
experimental group while the control group used
other angiotensin receptor antagonists, informed
consent obtained from patients or their family
members, and availability of complete and
accurate clinical data.

The publications were excluded based on the
following criteria: duplication or overlap in patient
populations, inclusion of basic or overview
literature, inaccessibility of full-text due to design
issues, unpublished grey literature, inclusion of
abstracts, case reports, meta-analyses, or
pathology reports, lack of clarity regarding
interventions, absence of data or values,
incomplete or inaccurate clinical data, and
literature focusing on the intolerance of study
subjects to trial-related drugs.

Screening strategy of publications

A computerized search of original literature
published in databases such as EMBASE,
PubMed, CNKI, Wanfang, Ovid MEDLINE, and
Web of Science was conducted to investigate the
impact of losartan compared to other angiotensin
receptor antagonists on blood uric acid levels.
The search strategy combined subject-specific
terms with free-text keywords. During the
timeframe ranging from the database's inception
until March 2023, data retrieval occurred. The
Chinese search terms were Losartan,
angiotensin receptor antagonist, blood uric acid,
and losartan. The English search terms were
Losartan, angiotensin receptor antagonist, blood
uric acid, and losartan.

Data extraction and quality evaluation
Two researchers were selected for unified
training, screened independently according to

unified and standardized evaluation methods,
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and further checked the screening results.
Retrieved publications were screened through
Endnote X9, and incomplete and repeatedly
published literatures were excluded. Then, titles
and abstracts of literatures were read. The
process involved removing irrelevant literature
and then conducting a thorough evaluation of the
full text to establish if the publications fulfilled the
inclusion criteria and were subsequently
included. Should the two reviewers have differing
opinions, the participation of a third researcher
will be sought to facilitate the discussion and
determine the inclusion of the publications. The
data  extraction included the  following
information: the titles of the included literatures,
the researcher, the year of publication, the total
sample size, the type of research, the
intervention measures, and the dosage of drugs
for the basic characteristics of the literatures.
Additionally, it encompassed the baseline data of
the research subjects, such as age, sex, and
blood uric acid level.

Utilizing the Cochrane Collaboration bias risk
tool, two researchers independently assessed
the quality of the included randomized controlled
studies. The evaluation contents were as follows:

First, both the generation and allocation
concealment of random sequences were
assessed as low-risk, indicating high-quality

publications. Second, the generation of the
random sequence was considered low-risk, but
other items were assessed as having some risk,
resulting in medium-quality publications. Third,
any publications that did not conform to the
criteria set in the first or second point were
regarded as low-quality. Assessment of the
quality of the included cohort studies was carried
out using the Newcastle Ottawa Scale (NOS).
The evaluation criteria were as follows: The
literature was divided into three categories based
on the assigned scores: low-quality (1 - 3 points),
medium-quality (4 - 6 points), and high-quality (7
- 9 points). If two researchers identify subjective
selection bias during the screening process, it
should be dealt with through discussion or, if
required, evaluated by a third researcher to
establish a consensus.

Statistical analysis

RevMan 5.4 software was utilized for processing
the meta-analysis. The effect index for count
data was set as the Standardized Mean
Difference (SMD), while for measurement data,
the Mean or Standard Deviation (SD) was used
as the effect index. Additionally, a forest plot was
utilized to graphically represent  the
corresponding 95% confidence interval (CI). The
evaluation of heterogeneity among the studies

involved the application of the 12 statistic. In
cases where the p-value surpassed 0.1 and I fell
below 50%, it suggested minimal statistical
heterogeneity among the included studies,
facilitating the utilization of the fixed effect model.
A situation where p < 0.1 and 12 > 50 % implied
that the included studies demonstrated statistical
heterogeneity, thereby prompting the choice of
the random effect model. The reasons for
heterogeneity were analyzed. actors potentially
contributing to  heterogeneity  underwent
subgroup analysis and sensitivity analysis,
leading to the exclusion of publications with
higher sensitivity. Additionally, a funnel plot was
generated to visualize potential publication bias.

RESULTS

Screening process of literature

Databases such as CNKI, Pumbed, Wanfang,
Ovid MEDLINE, EMBASE, and Web of Science
were searched through the computer. A total of
171 publications were initially obtained out of
which 85 publications with duplicate and
overlapping data sets were excluded, and after
reading the titles and abstracts, 99 publications
without obvious correlation with this study were
excluded, and 72 publications were obtained.

After reading the full text, 28 publications of basic
or review type were excluded. Other publications
that were excluded include, 3 publications of
which the full text could not be obtained due to
design problems, 7 publications of which the
intervention measures were not clear, 11
publications of which were abstracts, case
reports, meta-analyses, and pathology reports, 6
publications of which the clinical data were
incomplete or inaccurate, 7 publications of which
the research subjects were intolerant to trial
related drugs. Finally, 12 publications were
obtained [12-23]. The screening process for
publications is shown in Figure 1.

Basic characteristics and quality evaluation
of the included publications

In total, 12 publications were included in this
study, mainly published from 1999 to 2020,
including 6 randomized controlled studies and 6
cohort studies. The main attributes of the
publications included in the study are outlined in
Table 1. According to the criteria set for
evaluating publications, it was found that 5 out of
the 6 randomized controlled studies were low-
quality, while 1 study met the requirements to be
considered high-quality. The quality evaluation
results of the included publications, displayed in
Table 2 and Table 3, revealed that among the 6
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cohort studies, 5 were high-quality publications,
whereas 1 publication was rated as medium
quality.
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Figure 1: Flow chart of publications screening
Meta-analysis
Losartan versus valsartan

Five literature sources explored the influence of
losartan in comparison to valsartan on blood uric
acid levels. Notably, these studies exhibited
considerable heterogeneity, with an 12 value of 98
% and a statistically significant p-value of less
than 0.01. The analysis incorporated a random-
effects model to account for variability. Results of
Forest plot showed that losartan was better than
valsartan in reducing serum uric acid (SMD = -
3.26, 95 % CI (-5.01 to 1.51), p < 0.05) (Figure
2).

Losartan versus telmisartan

A total of four literature reports were included in
the analysis to investigate the impact of losartan
versus telmisartan on blood uric acid levels. The
findings revealed considerable heterogeneity,
with an 12 value of 96 % and a p-value less than
0.01. The analysis incorporated a random-effects
model to account for variability. Results of forest
plot showed that losartan was better than
telmisartan in reducing serum uric acid (SMD = -
1.77, 95 % CI (- 3.411 to -0.13), p < 0.05).
(Figure 3).

Losartan versus other angiotensin receptor
antagonists

In comparison to other angiotensin receptor
antagonists, losartan's effect on blood uric acid
levels has been examined in 6 different
publications. Great heterogeneity was observed
among the literatures (12 = 98 %, p < 0.01). The
analysis incorporated a random-effects model to
account for variability. The results of Forest
showed that losartan was superior to other
angiotensin receptor antagonists in reducing
serum uric acid, including eplesartan, irbesartan
candesartan cilexetil, olmesartan (SMD = -1.26,
95 % CI (-2.94 to 0.42), p < 0.05) (Figure 4).

Evaluation of publication bias

Funnel plots were generated for the six
publications that compared the impact of other
angiotensin receptor antagonists on blood uric
acid levels. The results revealed asymmetry in
both the left and right sides of the funnel plot.
The study identified the presence of publication
bias, potentially attributed to several factors,
including the small sample size, low quality of the
included publications, and other variables. Refer
to Figure 5 for further details.

DISCUSSION

The coexistence of hypertension and
hyperuricemia significantly raises the risk of
cardiovascular events occurring. Therefore, in
the process of clinical treatment, it is necessary
to control patients' hypertension symptoms and
lower their blood uric acid levels. This approach
facilitates the timely elimination of purine
metabolic by-products and ultimately enhances
patients' prognosis [24,25]. Losartan, as an
angiotensin receptor antagonist, exhibits optimal
antihypertensive effects. It functions by inhibiting
the renin-angiotensin system, thereby reducing
aldosterone secretion and vasoconstriction. This
mechanism leads to a decrease in peripheral
vascular dilation and vascular resistance,
ultimately resulting in antihypertensive effects
[26,27]. Furthermore, losartan also contributes to
uric acid reduction. Its primary mode of action
involves inhibiting the transport of urate by urate-
transport proteins, leading to a decrease in the
accumulation of wuric acid in the proximal
convoluted tubules. This process alkalizes uric
acid in the urine, ultimately leading to reduced
uric acid levels [28]. A large number of research
reports have shown that losartan is superior to
other angiotensin receptor antagonists in
reducing uric acid [21,23].
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Included publications Cases (test Interventions Study Blood uric acid level (uMol/L)

group/ period:

control Test group control weeks (W) Before treatment in  After treatment in Control group After treatment

group) group and month the experimental the experimental before treatment in the control

(m) group group group
Puig 1999 [12] 30/30 Losartan Ipsartan aw 392.50+22.80 -13.30+7.20 417.40+41.69 15.20+8.00
Wiirzner 2001 [13] 13/13 Losartan Irbesartan 8w 538.00+26.00 491.00+20.00 552.00+£25.00 544.00£30.00
Hamada 2010 [14] 64/65 Losartan Telmisartan 2m 512.70+88.40 512.70+123.80 486.20+97.20 574.60+106.08
Hamada 2010 [14] 64/65 Losartan Candesartan 2m 512.70+£88.40 512.70+£123.80 486.20+97.20 530.40+£106.08
Cilexetil
Nishida 2013 [15] 214/266 Losartan Valsartan 12m 457.90+95.40 445.50+49.50 468.50+110.50 485.30+107.00
Nishida 2013 [15] 214/185 Losartan Telmisartan 12m 457.90+95.40 445.50+49.50 472.00£95.50 483.50£95.50
Nishida 2013 [15] 214/458 Losartan Candesartan 12m 457.90+95.40 445.50+49.50 489.70+106.00 502.10+106.00
Cilexetil

Nishida 2013 [15] 214/192 Losartan Olmesartan 12m 457.904£95.40 445.50+49.50 476.50+106.00 493.30+106.60
Zhou Jian 2017 [16] 43/43 Losartan Valsartan 2m 481.60+46.80 297.60+23.30 478.10452.40 431.904£37.50
Wu Lihua 2017 [17] 40/40 Losartan Valsartan aw 471.12+459.73 321.12+45.73 469.97+44.87 455.17+65.07
Gao Yan 2017 [18] 53/53 Losartan Telmisartan - 485.20+33.70 347.10+36.20 486.10+34.60 420.40+33.70
Wang Yang 2017 [19] 34/34 Losartan Valsartan 8w 478.59+50.64 320.65+21.76 479.98+50.71 460.48+47.64
Zou Wen 2019 [20] 40/40 Losartan Valsartan - 496.13+12.34 430.12+10.45 495.21+12.34 495.13+12.12
Lin Qifen 2019 [21] 25/25 Losartan Telmisartan 8w 483.57+42.34 301.39+£31.25 482.78+41.69 450.18+38.94
Qiu Hong 2020 [22] 30/30 Losartan Ipsartan - 481.32+40.12 440.51+37.52 395.67+32.11 356.13+31.32
Tian Wenliang 2020 [23] 30/30 Losartan Irbesartan 12W 504.504£53.60 335.20+13.30 496.60+52.10 490.90+48.70

Table 2: Quality evaluation of included randomized controlled studies

Patients and

Of the outcome

Selective

. Random Allocation . : Outcome evaluation ; Other sources

Included studies implementation . data reporting of :

method concealment . person blindness . . S of bias

person blindness integrity findings

Puig 1999 [12] High risk unknown Low risk Low risk unknown Low risk Low risk
Wiirzner 2001 [13] unknown unknown High risk Low risk Low risk Low risk Low risk
Hamada 2010 [14] Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Zhou Jian 2017 [16] High risk unknown High risk High risk unknown Low risk Low risk
Wu Lihua 2017 [17] unknown unknown Low risk Low risk Low risk Low risk Low risk
Lin Qifen 2019 [21] unknown High risk Low risk Low risk Low risk Low risk Low risk
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Experimental Control Mean Difference Mean Difference
—Study or Subgroup  Mean _ SD Total Mean SD Total Weight 1V, Fixed, 95% C| 1V, Fixed, 95% ClI
Nishida 2013 [15] 4455 495 214 4853 1076 266 8.5% -39.80 [-54.33, -25.27] = =
Wang Y 2017 [16) 2976 23.31 43 431 375 43  10.3% -133.40 [-146.60, -120.20] 8t
Wu L 2017 [17] 32112 45.73 40 45517 65.07 40  3.0% -134.05[-158.70, -109.40] e
Zhou J 2017 [19] 320.65 21.76 34 460.49 47.64 34  5.8% -139.84 [-157.44, -122.24) =
Zou W 2019 [20] 430.12 10.6 40 49513 1212 40 72.4% -65.01 [-70.00, -60.02] -]
Total (95% CI) 371 423 100.0% -76.33 [-80.57, -72.09] ' .

Heterogeneity: Chi* = 186,94, df = 4 (P < 0.00001); I? = 98%

L i I
Test for overall effect: Z = 35.25 (P < 0.00001) = Y 0 o 200

Favours [experimental] Favours [control]

Figure 2: Effect of losartan compared with valsartan on serum uric acid level

Experimental Control Mean Difference Mean Difference
—Study or Subgroup _Mean _ SD Total Mean _ SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Gao Y 2017 [18] 3471 36.2 53 4204 337 53 42.9% -73.30 [-86.62, -59.98] —
Hamada T 2010 [14] 5127 123.8 64 5746 108.06 65 4.7%  -61.90[-102.03, -21.77] ¢
Lin Q 2019 [21) 301.39 31.25 25 450.18 38.94 25 19.8% -148.79 [-168.36, -129.22] <
Nishida Y 2013 [15] 4455 495 214 4835 955 185 32.6% -38.00 [-53.28, -22.72] —
Total (95% ClI) 356 328 100.0% -76.24 [-84.96, -67.53] . 4 . '

Heterogeneity: Chi* = 77.53, df = 3 (P < 0.00001); I* = 96%

Test for overall effect: Z = 17.14 (P < 0.00001) -100 50 0 o 100

Favours [experimental] Favours [control]
Figure 3: Effect of losartan on serum uric acid level in comparison to telmisartan
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Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
Hamada T 2010 [14] 512.7 123.8 64 530.4 105.08 65 0.7% -17.70 [-57.35, 21.95]
Nishida Y 2013 [15] 4455 495 214 5021 106 458 8.3% -56.60 [-68.36, -44.84] =
Nishida Y 2013 [15] 4455 495 214 4933 1066 192 4.2% -47.80 [-64.27, -31.33] = =
Puig JG 1999 [12] -13.3 7.2 30 15.2 8 30 77.5% -28.50 [-32.35, -24.65] )
Qiu H 2020 [22] 440.51 37.52 30 356.13 31.32 30 3.8% 84.38 [66.89, 101.87] —
Tian W 2020 [23] 3352 133 30 490.8 48.7 30 3.5% -155.60 [-173.66, -137.54] 1
Waurzner G 2001 [13] 491 20 13 544 40 13 1.9% -53.00 [-77.31, -28.69]
Total (95% Cl) 595 818 100.0% -32.29 [-35.68, -28.90] ¢
By Chi2 = = - 12 = 989, f t t i
Heterogeneity: Chi* = 376.80, df = 6 (P < 0.00001); I> = 98% 2100 50 0 50 100

Test for overall effect: Z = 18.66 (P < 0.00001) Favours [experimental] Favours [control]

Figure 4: Impact of losartan on blood uric acid level compared with other angiotensin receptor antagonists
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Table 3: Quality evaluation of included cohort studies

t al

Included literature Selectivity Expose Comparability NOS score
Nishida 2013 [15] 4 2 1 7
Gao Yan 2017 [18] 2 2 1 4
Wang Yang 2017 [19] 3 2 3 8
Zou Wen 2019 [20] 3 2 2 7
Qiu Hong 2020 [22] 2 2 3 7
Tian Wenliang 2020 [23] 4 2 2 8

0.035

Siandard Error
0.069

D4 0.2 0
Standardized Mean Difsrence

Figure 5: Funnel plot analysis of publication bias

However, there is currently a paucity of
systematic analyses in this area. Therefore, this
research had the purpose of systematically
analyzing the differences between losartan and
other angiotensin receptor antagonists in
reducing blood uric acid levels. To accomplish
this objective, the study meticulously extracted
recent original publications that specifically
explored the effects of losartan in comparison to
alternative angiotensin receptor antagonists on
the concentrations of uric acid in the blood. The
aim of this research is to vyield valuable
references for the clinical handling of patients
diagnosed with hypertension and coexisting
hyperuricemia and to propose novel strategies
for improved management of such patients.

The research sample for this study consisted of
12 publications, evenly split between 6
randomized controlled trials and 6 cohort studies.
The results of this study showed that losartan
was better than other angiotensin receptor
antagonists in reducing uric acid. One possible
explanation for this could be that losartan
exhibits a stronger inhibitory effect on the
expression of urate transport proteins compared
to other angiotensin receptor antagonists.
Consequently, this mechanism leads to a
reduction in uric acid levels [29]. According to
Borghi [30] and other experts, it has been
established through expert consensus that
losartan is the sole angiotensin receptor
antagonist that exhibits a noticeable effect in
reducing uric acid levels. Consequently, the

findings of this study align closely with previous
research reports and expert consensus. In 2015,
a meta-analysis conducted by several scholars
demonstrated that losartan's ability in reducing
uric acid levels was significantly superior to that
of other angiotensin receptor antagonists.
However, it is worth noting that the
aforementioned study only encompassed 7
publications examining the uric acid-lowering
effect of losartan in comparison to other
angiotensin receptor antagonists. As a result, the
present study carries more weight and credibility.

Despite achieving some insightful findings, this
study still has several limitations. Firstly, the
study did not provide an explanation for factors
such as medication combinations and renal
function, which may influence uric acid levels.
This lack of information introduces uncertainty
regarding the actual effectiveness of uric acid
reduction after treatment. Secondly, the meta-
analysis highlighted the suboptimal quality of the
literature included in the study. The majority of
the studies did not provide comprehensive
information on randomization and allocation
concealment methods, contributing to the
heterogeneity observed in the results. Moreover,
the limited number of literature sources within the
past five years implies a lack of comprehensive
coverage on the research topic, potentially
affecting the comprehensiveness of the meta-
analysis. Lastly, it is crucial to approach the
results of this study with caution due to the
potential presence of selection bias, emphasizing
the need for further research to confirm these
findings.

CONCLUSION

Among the angiotensin receptor antagonists,
losartan demonstrates the potential to reduce
uric acid levels, offering an evidence-based
foundation for making informed clinical
medication decisions and guiding medical
practice. To enhance the credibility of the
findings, it is imperative to include more high-
quality publications in future studies, considering
the limitations posed by the small sample size
and the quality of the included literature.
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