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Abstract

Objective. The subanalysis of the study “PANDA” (the study of renal function in patients with acute
nonspecific pain in lower back during therapy with nonsteroidal anti-inflammatory drugs (NSAID)) is the
study of renal-associated escape effect of antihypertensive therapy in patients with arterial hypertension
(HTN) receiving NSAID. Design and methods. We included 407 patients receiving one of the following
NSAIDs for 14 days: meloxicam (15 mg/day), etoricoxib (60 mg/day), nimesulide (200 mg/day) or celecoxib
(200 mg/day). Five visits were performed. During the visits blood pressure (BP), glomerular filtration rate
(GFR), blood levels of cystatin C were assessed. Results. At first step, all parameters were evaluated in
the whole group (n = 407). As the second step, we analyzeds the indicators in 4 groups depending on
the NSAID type. At the third stage (subanalysis) we allocated 3 groups of patients: 1 group (n = 62) —
patients with a history of HTN and diabetes mellitus, group 2 (n = 173) patients with HTN, and group 3
(n=172) — patients without HTN and diabetes mellitus. Conclusions. In patients with acute nonspecific
back pain, with a history of HTN, NSAID intake is associated with the certain changes in BP, GFR and
cystatin-C. Therefore, we can discuss a renal-associated escape effect of antihypertensive therapy. It is the
most evident on the 7" day of NSAID therapy. All changes of the studied parameters should be considered
as a class-effect adverse reactions of NSAIDs, without any benefits in relation to specific medications.
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Pesrome

Heab uccaenoBanusi — cydananus uccnegoBanus «[IAHIA» (n3yuenne nokasareneit GyHKIIMH
MOYEK Yy MAIMEHTOB C OCTPOH Hecnenuduueckoil 00IbI0 B HWIKHEH YacTH CIHHBI HA (OHE Teparuu
HECTEPOUTHBIMU MTPOTHBOBOCTIANUTENbHBIME npenaparamu (HIIBIT)) — u3yduenue peHaabpHO-accoIu-
UPOBAHHOTO (P (HeKTa «yCKOJIb3aHUS» aHTUTUIIEPTECH3UBHOW TEpPANUU y MAIMEHTOB C apTEepPHAIbHON
runieprensueit (Al') na ¢pone mpuema HIIBII. MaTtepuabl u metoabl. Bkiatoueno 407 G0ibHBIX, 1MO-
nyuyaBmux oauH u3 yeteipex HIIBIT: menokcukam (B go3e 15 mr/cyT), aTopukokcud (60 Mr/cyT), Hume-
cymup (200 mr/cyT) unu nenekokcu6 (200 mr/cyT) B Teuenue 14 nueit. Ha nsTu BU3UTaxX mMpoBOAMIICS
KOHTPOJIb YPOBHS apTepuanbHoro nasinenus (A/l), ckopoctu kiyboukoBoit ¢puiisTpanuu (CK®D), noka-
3aresnei B kpoBu nuctatuHa C. Pe3ybTarsl. AHaIN3 MOJYYEHHBIX PE3YJIbTaTOB IPOBOJMIIN OITAITHO.
Ha nepBoM 3Tame Bce pe3ynabTaThl OLIEHUBAINCH BO Beeil rpynme 60ibHbIX (n = 407). Ha BTOpOM 3Tane
NPOBOAMIIM AaHAJHU3 MOJIYYEHHBIX TOKa3aTesei B 4 rpynnax OOJbHBIX B 3aBUCUMOCTU OT NMpPUHUMAae-
moro HIIBII. Ha tperbem stamne (cy0aHann3) HaMu ObLTH BBIJACICHBI 3 TPYIIBI NAIIUEHTOB: |- rpyIi-
na (n = 62) — manueHTsl, B aHaMHe3¢e Y KOTopbix uMenuch Al™ u caxapusiii auadet (CJI), 2-1 rpynmna
(n=173) — mauuentsl ¢ Al u 3-s1 rpynmna (n = 172) — nanuentsl 6e3 A" u CII. BoiBoabl. Y 00IbHBIX
¢ octpoii Hecnienupuueckoir 60ap10 B crinae U Al' B anamuese B nepuon npuema HIIBII ycranosmne-
Hbl CTaTUCTUYECKU 3HAYMMbIC 3aKOHOMEPHOCTH M3MEHEHHs mapaMeTpoB cucroianueckoro AJl, aua-
cronuyeckoro AJl, CK® u nucrarnna C. Bo B3auMoCBsI31 NOJIy4Y€HHBIE JaHHbIE TO3BOJISIIOT TOBOPUTH
0 PEHAJIbHO-aCCOLIMUPOBAHHOM (P (PEKTe «yCKOIb3aHMsD aHTUTUIIEPTEH3UBHOM Tepanuu, 4To 0COOeH-
HO BhIpaxkeHo Ha 7-i neHb npuema HIIBII. Bce ycTaHoBieHHbIE U3BMEHEHUSI U3yYaeMbIX MOKa3aTenen
CIIelyeT paccMaTpuBaTh Kak Kiaacc-3gdekt modounsix peakuuii npu npueme HIIBII, 6e3 kakux-mu60
NPEUMYIIECTB B OTHOIIEHUH KOHKPETHOTO JIEKAPCTBEHHOTO CPECTBA.

KiiroueBble c10Ba: HECTEPOUAHbBIE MPOTHBOBOCHAIUTENbHBIE MTPENapaThl, CKOPOCTh KIIyOOUKOBOM
¢unsrpanuu, nucratud C, aprepuanbHas THIEpTeH3Us, apTepuaibHOE 1aBJIeHHe, CHIKEHUE () (HEeKTHB-
HOCTH aHTUTUIIEPTEH3UBHBIX MPENapaToB
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In real-world clinical practice nonsteroidal anti-
inflammatory drugs (NSAIDs) are the most widely
used treatment for acute and chronic pain. NSAIDs
exert their main pain-relieving effect by blocking
prostaglandins (PGs), the process that results from
the inhibition of the cyclooxygenase (COX) enzyme
[1]. In humans there are two COX isozymes: COX1
and COX2. The reaction of blocking COX and
catalysis of arachidonic acid is a complex process
because COX1 and COX2 are bifunctional enzymes
influencing a whole cascade of peroxidase reactions
with highly unstable intermediate reactions which
occur spontaneously and involve endoperoxide and
hydroperoxidase [2]. On the whole the amount of
prostaglandins induced in a cell or tissue depends
on the expression of COX1 and COX2. All NSAIDs
are synthetic inhibitors of COX, but have various
ways of interaction with and binding to the active
pool of arachidonic acid; this predetermines their
pharmacological specificity in terms of side effects
[3]. It is known that the blocking of the COX-PG
system though several mechanisms, among them
those involving renal macrophages and T-cell
infiltration, is related to the onset of hypertension [4].

The clinical efficacy of NSAIDs and the range
of their side effects are regarded in terms of the
priority of action towards a particular COX isozyme.
However, COX specificity is only one of the
factors determining a NSAID safety profile. Most
NSAIDs inhibit both isozymes, and besides some
differences related to COX1 and COX2 specificity,
product characteristics depend on drug interaction
pharmacodynamics, patient characteristics and the
patient’s physical status. Clinical research physicians
have now focused on the NSAID side effects as
these have become very common, especially among
patients who have a history of vascular diseases
(including hypertension), diabetes mellitus, chronic
kidney disease, and gastrointestinal diseases. The
most common adverse events related to NSAIDs are
peptic ulcer disease, acute kidney injury, increased
risk of a stroke and a heart attack [5-9]. Such a wide
range of potential adverse events can be explained
by a number of factors including oxidative stress in
healthy organs and tissues [6—11]. These class effects
should be taken into consideration when NSAIDs

are prescribed to different categories of patients
depending on their physical status and potential risks
of adverse events. In clinical practice basic guidelines
have been established for patients who have had
myocardial infarction, heart failure, hypertension
and other cardiovascular events, and practitioners
are instructed to prescribe NSAIDs in the minimum
effective dose and for a minimum period of time [12].

At present, the results of a whole series of studies
of NSAID-related side effects have been extremely
contradictory. Nevertheless, this class of drugs is
most actively used in real-world conditions to manage
pain in patients of different gender, with various
demographic and clinical characteristics. As the study
by Fosbol EL et al. (2009) has shown, the risks of
cardiovascular complications during treatment with
NSAIDs are high even among individuals who are
considered healthy [13]. Taking this into account,
nowadays it is essential to study some sides of the
issue, including the influence of NSAIDs on the
changes in blood pressure parameters in patients
with hypertension, as this will allow more elaborate
strategies of safer dosing regimens in different groups
of patients. It is particularly important to investigate
those NSAID side effects that are related to drug
interaction, especially with antihypertensive drugs
in patients with a history of hypertention; special
focus should be given to conditions that precede
such negative combinations [14].

Within the PANDA cohort study (the study
of renal function indicators in patients with acute
nonspecific low back pain receiving therapy with
nonsteroidal anti-inflammatory drugs) we have
conducted a subanalysis aimed at studying renal
associated “escape” of antihypertensive therapy in
patients with hypertention receiving NSAIDs.

Materials and Methodology

General subject characteristics

The clinical model of this study implied
enrolment of patients with acute nonspecific low
back pain requiring treatment with NSAIDs. The
study enrolled 407 patients (189 male and 218 female
subjects constituting 46.4 % and 53.6 % of the study
population, respectively), with the mean age of
56.59 + 6.87 years. The following inclusion criteria
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were applied to patients in the PANDA study: 1) age
from 45 to 70 years, inclusive, regardless of gender;
2) the patient presents to an outpatient clinic with
low back pain for the first time during the calendar
year; 3) the patient has not been treated with NSAIDs
during the previous 3 months; 4) no instances of
hypertensive crisis have occurred during the previous
4 weeks, as objectively documented in the automated
information system ‘“Polyklinika”; 5) in case of
patients with a history of hypertention: the patient
should be committed to antihypertensive therapy
(according to outpatient medical records). The
following exclusion criteria were applied: 1) verified
(documented) chronic kidney disease; 2) earlier
instance of a stroke and/or transient ischemic attack;
3) erosion or ulceration in the mucous membrane of
the stomach or duodenum; 4) acute gastrointestinal
hemorrhage; 5) cerebrovascular or other hemorrhage;
6) exacerbation of an inflammatory bowel disease
(Crohn’s disease, indeterminate ulcerative colitis);
7) hemophilia or other coagulation defects; 8)
evident symptoms of heart failure: cardiac function
corresponding to class [I-1V (chronic heart failure)
according to the classification of New York Heart
Association (NYHA); 9) severe hepatic failure
[Child—Pugh score of more than 9] or active liver
disease; 10) period following coronary artery bypass
surgery; 11) clinical signs of ischemic heart disease;
12) signs of specific injury to spine, as well as nerve
root compression syndrome.

Study design

This multicenter prospective study was conducted
on the base of eight city outpatient clinics in Samara,
Russia, from 12 April 2016 to 25 September 2016.
A total of 1015 patients were screened, and 407 of
them met the inclusion criteria and received treatment
with NSAIDs. The subjects were randomized into
four groups using the envelope method. Patients
received meloxicam (15 mg/day) in group I (n =
103), etoricoxib (60 mg/day) in group II (n = 103),
nimesulide (200 mg/day) in group III (n = 101),
and celecoxib (200 mg/day) in group IV (n = 100).
The patients were monitored for 21 days, with five
visits (V) conducted during that period: four visits
(V,-V,) were held during treatment with NSAIDs
and the fifth visit (V) took place in the follow-
up period. According to the protocol, the timing
of visits was the following: V, occurred when the
patient initially presented to the medical institution
and started treatment with a NSAID; V,, V,, V,, V|
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were held after 3, 7, 14 and 21 days, respectively. It
should be noted that no analgesic, muscle relaxant
or anticonvulsant drugs were used in order to avoid
drug interaction that would mingle with NSAID side
effects. Prior to NSAID prescription at V| the patients
were given detailed and consistent explanation of the
study design and were informed of all possible side
effects of NSAIDs; the patients also gave written
consent for the processing of their personal data and
for study participation. All patients were informed
that they had the right to leave the study at any
moment for any reason.

At the first visit (prior to drug prescription)
and all the following visits pain intensity was
assessed using the visual analogue scale (VAS)
(in centimetres) and office BP was measured using
a double-checked auscultatory semi-automatic
sphygmomanometer with readings performed at
12 minute intervals (mean BP value was calculated).
Blood chemistry was tested using the automated
Sapphire 400 Biochemistry Analyzer (by Hirose
Electronic System, Japan) and included the following
parameters: glucose, creatinine, total cholesterol,
low-density lipoproteins (LDLs), and triglycerides.
Glomerular filtration rate (GFR) was calculated using
the CKD-EPI formula [15]. Cystatin C in serum
was measured in an immunoturbidimetric test (the
calibrator meets the European Reference Material
standard ERM-DA471/IFCC) using the DiaSys
diagnostic kit (Germany).

The results were analyzed in stages. During
stage 1 the results were assessed for the whole
number of patients (n = 407). At stage 2 the obtained
parameters were evaluated for four groups of patients
depending on the prescribed NSAID. During stage 3
(subanalysis) patients were allocated to three groups:
group I (n = 62) included patients with a history
of hypertension and diabetes; group Il (n = 173)
included patients with hypertension; and group III
(n =172) included patients without hypertension
or diabetes.

The statistical analysis of data was performed
using the IBM SPSS Statistics 21 software (licence
no. 201306263). One-way analysis of variance
(ANOVA) was carried out to compare independent
groups. If the null hypothesis of equal means for
groups was rejected, post-hoc analysis was conducted
(pairwise comparisons) according to Tukey’s method.
To compare parameter dynamics ANOVA with
repeated measures was used. Relationships between
values were assessed using Pearson’s correlation.
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The description of normally distributed quantitative
values is represented by the mean value and mean
square deviation (standard deviation) (M £ SD). To
perform the analysis we used descriptive statistics
with a parametric test (Student’s #-test). Nonnormal
data were represented by the median, the upper
quartile (25th quartile) and lower quartile (75th
quartile) values — Me [Q25; Q75]. The differences
between values were considered statistically
significant in case of p < 0.05.

The study was conducted in compliance with
Good Clinical Practice (GCP) and the principles of
the Declaration of Helsinki. The study protocol was
approved by the Ethics Committee of Samara State
Medical University.

Results

All patients finished their participation in the
study without protocol violations. The mean duration
of treatment with NSAIDs was 13.36 = 1.02 days.
In the whole group of patients pain was managed
successfully and was evaluated at 2.33 = 1.8 cm
according to VAS by the end of the NSAID treatment.
No NSAID-related adverse events were reported to
the Federal Authority for Healthcare Regulation of
the Russian Federation.

During stage 1 of the study the results were
assessed for the whole number of patients (n=407),
whose general clinical characteristics at baseline are
presented in Table 1. Pain was rated at 6.78 + 1.22

cm according to VAS, which indicated high pain
intensity among the study subjects and constituted
a sufficient indication for treatment with NSAIDs.
Out of all study patients 173 (42.5%) subjects had a
history of hypertension supported by medical records,
62 (15.2%) patients had a registered type 2 diabetes
as well as a history of hypertension. These conditions
were compensated in all patients, and the subjects
were committed to therapy with antihypertensive and
hypoglycemic drugs. At the beginning of the study
the mean values of all laboratory parameters were
within the reference range. In accordance with the
European Guidelines on Hypertension Management
(2013), the office BP value was stratified as high
normal BP [16].

Table 2 shows the measurement dynamics for
all enrolled patients and includes such parameters
as systolic blood pressure (SBP), diastolic blood
pressure (DBP), GFR and cystatin C levels during
treatment with NSAIDs and subsequently (on Day
21 of the study). Changes in BP indicated the
following trend: a statistically significant elevation
of SBP and DBP occurred on Days 3 and 7 followed
by a decrease and return to normal values at
V, and V.. There was no statistically significant
difference between the baseline SBP/DBP and the
values obtained on Days 14 and 21 of the study.
According to the collected data, the GFR parameter
decreased by V, with a statistically significant drop
recorded in the period from V| to V, followed by

Table 1
GENERAL PATIENT CHARACTERISTICS IN ALL GROUPS AT BASELINE (n = 407)
Patients (n = 407)
Parameter

M £ SD Me [Q25; Q75]
BMI, kg/m? 27.56 +4.32 29.00 [26.00;31.00]
TC, mmol/L 45+1.19 4.81[4.32; 5.62]
LDL C, mmol/L 2.4+0.89 2.75[2.14; 3.05]
TG, mmol/L 1.17+0.53 1.33[1.11; 2.26]
Glucose, mmol/L 53+£13 5.70 [4.90; 6.50]
gg{f%"rﬁﬁmd using CKD EPI, mL/ 89.37+9.22 89.00 [82.00; 98.00]
Cystatin C, mg/L 0.64+0.11 0.62 [0.55; 0.69]
SBP, mmHg 137.26 £9.12 139.00 [129.00; 140.00]
DBP, mmHg 74.84 +7.13 75.00 [69.00; 81.00]

Note: The data are presented as mean values and standard deviation (M£SD) or as median and interquartile range — Me
(25th and 75th percentiles). Abbreviations in Tables 1-4: VAS — visual analogue scale, DBP — diastolic blood pressure,
BMI— body mass index, LDL C— low-density lipoprotein cholesterol, SBP — systolic blood pressure, GFR — glomerular
filtration rate, TG — triglyceride, TC — total cholesterol, CKD-EPI— the Chronic Kidney Disease Epidemiology Collaboration
(CKD-EPI) equation.
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o - an increase by V, and V. There was no statistically
*:g ;‘q S significant difference between the baseline GFR
< and the values obtained on Day 21. A statistically
. S significant increase in cystatin C was recorded after
o 2 three days of therapy reaching its peak by V, and
then decreasing by V,. At the end of the study there
¢ § § § § was no statistically significant difference in values
el D = e = collected from V, to V.. It should be noted that the
whole-group mean GFR and cystatin C levels were
z é within the reference range.
f 3 Thus, the first stage analysis of the whole-group
2 data showed that, despite the observed changes, there
§ g |« were no clinically significant negative tendencies
a| 3 S % < indicating the impairment of renal function, as shown
~ | 5§ > ~ dla o by the statistical analysis of data from all groups of
= E 2 S| s N4 patients with acute back pain taking NSAIDs. The
L 5 correlation analysis revealed statistically significant
e 2:3 2 lnlele correlation between the elevated SBP (r = 0.441;
= 3 = |z = & p = 0.000)/DBP (r = 0.449; p = 0.000) and the
E El > S I iy increased level of cystatin C as well as decreased
= 7 PRI Il s g GFR: SBP (r=-0.503; p=0.018), DBP (r =-0.499;
S S °° - p=0.007) at V..
% % - = | o Further during stage 2 the pairwise comparisons
2 |z 2 1d =08 test (Table 3 and Figures 1 and 2) showed no
% T I I H 0 statistically significant difference in values compared
= g g | 3 e A at all five visits for patients randomized into groups
= E |13 according to the prescribed NSAID. The changes
Z A in GFR, cystatin C, SBP and DBP had an equal
$) T | =] @« confidence level in the data of patients receiving
= : a2 ; H . . . . . .
% - ‘j 3 I meloxicam, etoricoxib, nimesulide and celecoxib.
z > =88 g Figures 1 and 2 clearly demonstrate that SBP and
A | |A || B DBP tended to rise in all four groups starting from
= 5 Day 3 and reached a peak by V.. Afterward BP
= . S| E decreased returning to baseline value by V, and
= 3 g S| = '% remained stable during the period without the NSAID
% > 2 A E 4 E therapy.
= T le |2 g Therefore, in general the results of stage 2
3 3|5 |<| 8 erefore, in g g
* - g revealed BP elevation in the period from V, to V,
E followed by a return to baseline values. Should any
- g group of patients be regarded only as individuals of
3 o . ..
g & certain age and gender who are receiving NSAIDs
E = for pain management, it can be presupposed that
a B % this class of drugs raises BP irrespective of drug
g QM) ED 3 selectivity, but this increase is not clinically
g s < ; significant. The changes in the GFR and cystatin C
§ _§ 2 g parameters correlate with the elevation of SBP and
&~ 2 2 oo | o0 § DBP, and this correlation is statistically significant.
B E Cé % E = A striking difference emerged in the results
STIE|E|E| 8 of stage 3 analysis which included patients with
M= 7| ar| & ) . . .
==l >l@|lR| Z hypertension, or hypertension and diabetes at
CE|lO|lwn|A . . .
baseline. Group III included the youngest population
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Table 3
DYNAMICS OF BP, GFR, AND CYSTATIN C AT VISITS V -V_
Buzursl Menokcukam ITOPUKOKCHD Humecyann Lenexoxcud Pnova
SBP, mmHg
\4 136.91 £8.33 136.56 £ 9.46 137.45+£9.32 138.14 £9.38 0.633
v, 139.30 £9.73 138.19 +£10.72 138.81 +10.29 139.23 £10.35 0.861
v, 140.81 +£10.48 140.13 £11.63 140.90 + 11.85 140.35 £ 10.78 0.954
v, 135.58 £7.56 135.29 £ 8.58 136.08 £+ 8.39 136.39 £ 8.56 0.783
v 136.06 £7.93 135.44 £ 8.64 136.22 £ 8.45 136.50 £+ 8.62 0.832
DBP, mmHg
v, 74.79 +£7.09 74.60 = 7.18 75.00 + 7.43 74.96 = 6.91 0.978
v, 77.53 +8.23 77.08 £ 8.91 77.18 + 8.44 77.23 +£8.33 0.983
\A 80.75 £ 10.57 80.04 + 10.67 80.48 £10.93 80.10+10.74 0.961
v, 74.20 + 6.34 74.09 + 6.80 74.66 = 7.12 74.62 + 6.44 0.901
vV 74.19 + 6.38 7417 £6.77 74.72 +7.14 74.82 + 6.63 0.853
GFR, mL/min/1.73m?
v, 89.69 +9.30 89.17 £9.34 89.30 +£9.28 89.33 £9.09 0.981
v, 88.84 +9.50 88.60 +9.60 88.45+9.79 88.73£9.39 0.992
\A 84.74 £ 12.01 84.43 +£12.00 84.61 +12.10 84.86 £ 11.65 0.995
v, 84.86 +11.98 85.50 = 11.69 85.14 £ 11.66 85.30+11.44 0.983
v, 89.26 +10.03 88.95+£9.89 89.60 + 9.63 89.01 +£10.24 0.965
Cystatin C, mg/L
v, 0.64+£0.11 0.65+0.11 0.64 +£0.11 0.64 £0.12 0.908
v, 0.81+0.22 0.80+0.20 0.81+0.19 0.81+£0.21 0.987
v, 0.84 £0.25 0.84 £0.24 0.82+0.24 0.84 £0.25 0.977
v, 0.68 £0.17 0.68£0.16 0.67+0.14 0.66 £0.15 0.842
v 0.67+0.14 0.67+0.14 0.67+0.13 0.66 £0.14 0.976

Note: The data are presented as mean values and standard deviation (M + SD).

with mean age of 50.43 + 3.27 years; in group II
mean age was 59.62 + 4.39 years, and in group I it
was 64.97 + 5.12 years. All patients with a history
of hypertension received antihypertensive drugs. In
group | combination therapy was given to 39 (62.9 %)
patients and included angiotensin-converting-enzyme
inhibitors (ACE inhibitors) and/or angiotensin II
receptor blockers (ARBs) and diuretics. Monotherapy
with ACE inhibitors or ARBs was given to 23
(37.1 %) subjects in group 1. In group I1 98 (56 %)
subjects were constantly undergoing monotherapy
with antihypertensive agents (either ACE inhibitors
or ARBs or diuretics) and 75 (43.4 %) patients were
taking combination drugs.

Table 4 and Fig. 3—6 show the changes in SBP,
DBP, cystatin C and GFR compared throughout all
visits as well as confidence levels of changes at V,

and V.. Period V__ is essential to understand how a
drug affects the described parameters, as according
to the study protocol, starting from Day 14 treatment
with NSAIDs was stopped for all patients. The data
collected in period V| , allowed the comparison of
baseline values with the end-of-study results.
There was a statistically significant elevation of
SBP and DBP in groups I and II starting from V2,
followed by return to baseline levels at V4. Thus,
from the third day of the NSAID therapy the escape
phenomenon of antihypertensive therapy emerged,
despite earlier sufficiency of treatment in controlling
hypertension. In patients without hypertension BP
remained almost without changes. There was also a
statistically significant increase in the level of cys-
tatin C in the period until V3 with return to normal
values by the end of the NSAID therapy. The de-
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Figure 1. Systolic blood pressure dynamics Figure 4. Diastolic blood pressure dynamics
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Table 4

DYNAMICS OF SBP, DBP, GFR, AND CYSTATIN C COMPARED BETWEEN GROUPS OF PATIENTS WITH

AND WITHOUT HYPERTENSION

Original article / OpuruaajapHas CTaTha

crease in GFR persisted for a longer
o 1222l (81252 182|E|E period than changes in BP and cystatin
=S s S8 |Slels|e] |=e|Sle C, and it was precisely until the end
of therapy that GFR remained low in
q E 5|3 § % § = § § § g § groups | and II, and increased only by
=gl s |s|s| [Sl=s=] |3|=|3|s V5. The correlation analysis showed
statistically significant correlation
| % '*l: 5| |5[=]a) 2 = *E = between ‘the increase in B‘P apd the
A R = I e DA D=L I B b = changes in renal function indicators
> o b M jr Q A H jjl S y 4 jj] which became most evident at V3. It
g ; E & § 2 a p 5 % g e was exactly by Day 7 of the NSAID
treatment that patients with hyperten-
sion required dose correction for their
* * . .
= *2 TN b *j: I R R =g E N antihypertensive therapy. For example,
D S S MR Sl T T p the following statistically significant
> # H HZH] | H : : .
2o Qe |B]alF &l 288 correlations were discovered in group
Sle|=2 |92E|S| 825 Lat V3: elevated SBP correlated with
a higher level of cystatin C (r = 0.068;
sl |y sl |y - p =0.0018), elevated SBP correlat-
21215 <22l o 8152 ed with decreased GFR (r = —0.064;
2l e | TS R e S| ] < p = 0.0033), as well as elevated DBP
N Sl 2 © F2(% el I B =12 correlated with a higher level of cys-
SR~ (ZIBIRIS| |2e|a|< tatin C (r = 0.059; p = 0.0081), and
the elevated DBP correlated with de-
tla ool |8]e lele | loolinlo creased GFR (r =-0.065; p = 0.0045).
231318 2935 |SE 38 The following statis-tically significant
S| T3 < H M bt R Ha 3 correlations were discovered in group
A S alel 1335 x| |2|5(2|8] =~ MatV3:elevated SBP correlated with
(3= ZRFe] 2% 8 a higher level of cystatin C (r=0.054;
g p = 0.0027), elevated SBP correlat-
ol o | el | <o g ed with decreased GFR (r=—0.059;
325 lg 31319 § -2lg E g p =0.0054), as well as elevated DBP
Sl IR B R SlAAE] B correlated with a higher level of cys-
— 0 — — .
e N e I I e A tatin C (r = 0.061; p = 0.0072), and
TIRIR|S| [X(R]|E|S| Q€S| = .
- - - 3z the elevated DBP correlated with de-
<
7 creased GFR (r=-0.063; p = 0.0088).
5 " 5 g An important outcome of stage 3
Q Q Q g of the study was that the absence of
E E % E changes ig BP, GF R and cystatil? C
£ £ £ g among patients without hypertension
= Q 2 S e = produced a favorable statistical effect
2 |© = n = E = % in the group in general and created an
g & é’l £ [5 = é’l £ illusion that there was no clinically
E = 5 i 3 i 5 8 significant influence of NSAIDs on the
E § El § El § i ; whole group of patients. In fact, for
€ 2149 509 E{= g patients with hypertension there were
3 = 3 g B 2 S some statistically significant changes
en[ o0 | S| = SRR el on| o0 S| = o . .
as E BlU| |E E 5|0 |E % Blol £ in BP and they correlated with changes
§ £|S % E El's % é El's % B in renal function parameters with a
AR AR N R R R - = = A high confid level
o | & m| & | z igh confidence level.
2| a|s|d] |8]a|3|3] |8]als|d]
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Discussion

The subanalysis within the PANDA study was
conducted to explore the possibility of a renal
associated escape of antihypertensive therapy in
patients with hypertension receiving NSAIDs. The
reason for conducting this study was the lack of
consensus on the safety of NSAIDs when prescribed
as a short-term therapy for this category of patients.
The elevation of BP is typical of all NSAIDs, and this
characteristic is listed in patient information leaflets
for these drugs. Some fundamental studies conducted
more than 30 years ago defined the role of mediated
inhibition of PGs as an underlying mechanism which
causes hyperkalemia, hyponatremia, and metabolic
acidosis with increased water absorption in distal
renal tubules, accompanied by BP elevation and by
the edema syndrome [16—19]. PGs are vital mediators
playing a crucial role in the regulation mechanisms
of renal hemodynamics. Through the system of
thromboxane A2 (TXA2) and prostacyclin (PGI2)
PGs maintain the balance between hypertension
and hypotension mechanisms in the body [20-22].
In case of hypertension (which mostly implies the
activity of the sympathetic nervous system and renin—
angiotensin—aldosterone system), NSAIDs given as
treatment block COX, which leads to inhibited PG
synthesis. As a result, vasoconstriction reactions
prevail, followed by BP elevation [23].

We were based on the assumption that patients
with hypertension were taking antihypertensive drugs
to reach the desired BP readings, and this was true
both in the whole group of patients and in the group
of subjects with hypertension at baseline. Howev-
er, the fact of such a significant elevation of BP in
groups of patients with hypertension taking NSAIDs
demonstrates the escape of antihypertensive ther-
apy. Adverse drug interactions are the key issues
in clinical pharmacology. For instance, Gavrilescu
CM et al. (2016) assessed drug side effects in terms
of cardiovascular risks on the basis of 81 cases of
drug-induced hypertension, including 43 patients
with hypertensive crises. The authors conclude that
some drugs, including NSAIDs, can act on the same
patient by multiple pathogenic links causing adverse
reactions that persist in time [24]. The problem of
drug interaction between NSAIDs and antihyper-
tensive drugs means that control over hypertension
is lost. The key factor of this adverse reaction is PG
inhibition on the one hand and the impact on renin—
angiotensin—aldosterone system [25-26] on the oth-
er. The known phenomenon when COX-2 inhibition
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leads to the development and aggravation of hyper-
tension is mainly explained by renal sodium reten-
tion caused by COX2 inhibition [27, 28]. The use of
COX2selective inhibitors is related to the increase
of cardiovascular mortality risks; these include BP
elevation as well as sodium and water retention that
combine with accelerated thrombogenesis [29, 30].
The degree to which COX exhibition affects PGs
is determined by genetic predisposition. The above
data were published following experimental studies
conducted by Facemire CS et al. (2010), research-
ing the impact made on microsomal prostaglandin e
synthase 1 (mPGES 1), the inhibition of which leads
to hypertension in mice [31].

The present study has revealed negative tenden-
cies with statistically significant correlation found
between the elevation of SBP, DBP and changes in
GFR and cystatin C in the group of patients with hy-
pertension. The short-term treatment with a NSAID
in particular not only became a significant factor
causing the actual BP elevation, but also brought on
the changes in renal function indicators. Apparently,
when COX inhibition occurs, PGs lose their capac-
ity to regulate BP and to support its renal adaptive
regulation mechanisms.

Conclusions

The subanalysis conducted within the PANDA
study resulted in the following conclusions. Among
patients with a history of hypertension who had
acute nonspecific back pain and received NSAIDs
statistically significant trends were discovered
in the changes of SBP, DBP, GFR and cystatin
C parameters. In correlation the obtained data enable
us to report the existence of a renal associated
escape of antihypertensive therapy which becomes
most evident on the seventh day of the NSAID
therapy. A need exists to correct antihypertensive
therapy and personalize the hypertension-related
treatment if NSAIDs are prescribed for managing
acute back pain in patients whose treatment regimen
for hypertension includes ACE inhibitors, ARBs
and diuretics. All the changes in the discussed
parameters should be viewed as class-effect adverse
reactions related to NSAIDs, with no advantages
for any particular drug.

This was a pilot study conducted to investigate
the use of NSAIDs by patients with hypertension,
and there is a demand for further research of NSAID
effects in the treatment of this group of patients.
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