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ANALYSIS OF CLINICAL EFFICACY AND SAFETY OF INTRAVENOUS USE OF DICLO-
FENAC FOR THE PREVENTION OF POSTOPERATIVE PAIN: CURRENT STATUS AND
STRATEGIC ASPECT

E. Litvinova

Memoro pobomu € ananiz ma cucmemamusayiss OGHUX JIMePAMypu wooo Cy4acHo20 CIMAany i CmpameziuHozo
acnexkmy GHYMpIiUHbOBEHHO20 BUKOPUCHAHHS OUKIOpeHaKa Oasi nonepeddcents nicisaonepayiinozo 0o, a
came KaiHiuHOT epexmuenocmi ma Oe3nexu.

Mamepianu ma memoou. J{ocniodxcenHs npoBOOUNUCA 3 BUKOPUCAHHAM 0a3 Oanux 6 mepedxci Inmepnem:
PubMed; Aominicmpayii 3 konmpoaro 3a nikamu ma xapuosumu npooykmamu (Food and Drug Administration),
Esponeiicvkoeo azenmemea nikapcokux 3acodie (European Medicines Agency). Bukopucmano pempocnexmué-
HUll, 102IYHUL MemOoOU OOCIOINCCHHS, KOHMEHmM-aAHAl3.

Pesynomamu. [Ipogedenutl ananiz KATHIYHUX OAHUX CEIOUUMDb, WO OUKIODEHAK HAMPII0 Npu 8HYMPIUHbOBEHHO-
My 86e0eHHi susasIsic onioio30epezarouuli epekm, € eqpeKmusHUM V NayicHmie, sKi 8I04y68aiomv 20CMpuil NiCas0-
nepayiunull 6inb, abo K YACMUHA MYTLIMUMOOAILHOI AHAIbCeMUYHOL cmpamezii 011 O0CScHeH s nepionepayi-
HIOHO20 KOHMPOTIO OO0, 3a3HaueHe PO3UUPIOE MONCIUBOCHI KYNIPYEAHHSL 60608020 CUHOPOMY I CHPUSIE NPUC-
KOpeHHI0 peabinimayii nicis XipypeiuHux empyuauv, 3meHulye nompedy 6 napkomuxax. dacmoma nodiunux
egexmis npu 6HYmMpiiHbO8EHHOMY 66e0eHHI OUKNIOPEHAKY OYIA CX0AHCOI0 3 MAKOIO NPU THWUX 8UOAX LIKVEAHMHSL.
Hoei mooiciueocmi cmpameziuno2o acnekmy 6HYmpiliHb08eHHO20 BUKOPUCTAHHS OUKILOMEHAKY No6's3aHi i3 3a-
cmocysanuam npenapamy Dyloject, Hospira Inc., CLLA, wo mae noninweny po3yunHicms, MeHWUll 4ac 686e0eH-
Hs, Hioc npoeedents ingysii. Yacmoma eunuxnenns mpomoogredimy na mai Dyloject 6yna supasicena 8 men-
witi Mipi nopisHaHo 3 npenapamom Voltarol.

Bucnoexku. Taxum uunom, 00C8i0 KIIHIYHO20 BHYMPIUHbOBEHHO20 BUKOPUCMAHHA OUKIOQeHaKa Hampit Ois
nonepeodceHts Nicasaonepayilinozo 6010 Niomeepous 1020 epekmuenicms, Cnpusmaueuil Npoine besneku i
MOAHCIUGICMb 3MeHuysamu nompedy 8 napkomukax. IlepcnekmusHum cmpameziuHum ACneKmom € CMeopeHHs
BIMYUBHSHUX NPENnapamie OUKIOQeHaKy Hampiro Oisi GHYMPIUHbOBECHHO20 68E0CHHSL, KL MAIOMb NOLINULEHY DO-
BYUHHICMb, MEHWUL YAC 86€0CHH, HIJIC IHPY3IL I He MAlomb 000AMKO8020 PUSUKY W00 be3neKu.

Knrouosi cnosa: ouxnogpenax, nicisonepayitinuil 6ins, onioiozbepezaiouuii epekm, 6HymMpiulHbOBEHHEe 66€0CHHSL.
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1. Introduction In the general structure of drug therapy, postoper-

Nonsteroidal anti-inflammatory drugs (NSAIDs)
are a group of drugs that are widely used in clinical prac-
tice. More than thirty million people worldwide receive
NSAIDs daily, with 40 % of those patients over 60 years
of age. About 20 % of inpatients receive NSAIDs. Their
popularity is explained by the fact that they have anti-
inflammatory, analgesic and antipyretic effects and pro-
vide relief to patients with relevant symptoms (inflamma-
tion, pain, fever), which are noted in many diseases [1].

The favorable efficacy / safety ratio, as evidenced
in numerous adequate clinical studies, makes it possible
to consider NSAIDs — diclofenac as the drug of choice
for the treatment of degenerative-dystrophic diseases of
the musculoskeletal system and other conditions accom-
panied by pain of different localization and intensity.
Diclofenac sodium was first synthesized in 1964 and
since 1974 has been widely used by doctors around the
world. Using a production diversification strategy, diclo-
fenac dosage forms for topical application, tablet formu-
lations, injection forms were developed to improve the
efficacy, tolerability and convenience of the patient [2].
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ative pain, NSAIDs are analgesics, which are the most
commonly prescribed worldwide. WHO recommends the
designation of NSAIDs as the first step in postoperative
analgesia. According to the Practical Guide to the Treat-
ment of Postoperative Pain (American Society for Pain
Management, 2016), NSAIDs are the most important
components in a system of multimodal analgesia. Their
use, as a component of multimodal anesthesia, reduces
the need for opioids and, accordingly, the frequency of
postoperative nausea and vomiting, reduce the degree of
sedation, provide early mobilization [3].

In intense acute pain (surgery), the speed of pain
relief can be of fundamental importance. In this case,
intravenous use of NSAIDs is justified [4, 5]. However,
the benefit of such administration is maintained only
during the first day of treatment.

In the short term after surgery, for the pain relief
purpose NSAIDs are often prescribed, along with opioids
(such as morphine). However, NSAIDs can cause bleed-
ing (such as in the incision or wound) and lead to damage
to the kidneys and intestines [6, 7]. Evidence is available
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that intravenous diclofenac is effective in reducing pain
after surgery in adults, but it is not fully known how safe
it is to use in these conditions.

The aim of the work is the analysis and systemati-
zation of literature data on the current state and strategic
aspect of intravenous use of diclofenac for the prevention
of postoperative pain, namely clinical efficacy and safety.

2. Planning (methodology) of research

The following research plan has been developed:

— comparative analysis of diclofenac sodium dos-
age forms for injections which were registered at the
Food and Drug Administration, European Medicines
Agency, as well as are presented in the British National
Formulary;

— comparative analysis of controlled clinical stud-
ies of the efficacy and safety of various injectable forms
of diclofenac sodium;

—analysis of data from more than one study, in-
cluding any integrated analyzes, meta-analyzes, com-
parative analyzes of studies;

— determination of perspectives of practical medi-
cal application of systematic results and directions of
further research on the topic.

3. Materials and methods

Studies were conducted using databases on the In-
ternet: PubMed; Food and Drug Administration, Europe-
an Medicines Agency. It has used retrospective, logical,
research methods, content analysis.

Injectable preparations containing diclofenac so-
dium 75 mg, propylene glycol and benzyl alcohol, have
been available in the UK since 1997 and are widely used

in many countries [2]. The intravenous administration of
this injectable form of diclofenac sodium is not indicat-
ed in the instructions for use in all European countries,
according to the European Medicines Agency. But,
diclofenac, solution for injection, 75 mg/3 ml (for intra-
venous infusion), registered in countries (Austria, Bel-
gium, Bulgaria, Czech Republic, Greece, Hungary,
Ireland, Latvia, Lithuania, Luxembourg, Malta, Portu-
gal, Romania, Slovakia, Sweden, the Netherlands, and
the United Kingdom) with strict regulatory authorities.
It should be noted that the drug Voltarol, solution for
injection (Novartis Pharmaceuticals UK Ltd) for the
prevention of postoperative pain in the form of intrave-
nous infusions is presented in the British National For-
mulary (2018-2019), containing the main provisions of
the system to ensure effective and safe pharmacothera-
py [8]. However, these drugs require a long infusion
time when administered intravenously. A new Dyloject
injectable drug, Hospira Inc., USA, has been approved
in the United States for 37.5 mg sodium diclofenac and
includes hydroxypropyl-p-cyclodextrin for increased
solubility with pH modifiers and monothioglycerin [9].
Unlike the known diclofenac sodium injectables, Dylo-
ject does not produce propylene glycol, and improved
solubility is achieved by the hydroxypropyl-p-
cyclodextrin excipient, which also shortens the time of
intravenous administration.

4. Results of the research

Table 1 presents the results of the analysis and
systematization of the clinical efficacy and tolerability of
the use of diclofenac to prevent postoperative pain with
intravenous administration.

Table 1

Efficacy and tolerability of diclofenac for the prevention of postoperative pain during intravenous administration

No. Research Efficacy and tolerability of diclofenac
1 2 3
. . Adjunctive intravenous administration of diclofenac reduces opioid
Retrospective, total hip arthroplasty . : . AR .
1 [10] consumption and increases satisfaction in primary total hip arthroplas-
ty
2 double-blind, randomized, placebo- Injectable hydroxypropyl-B-cyclodextrin-diclofenac reduced the need
2 | controlled, surgical orthopedics (n=608) | for postoperative opioids after abdominal / pelvic or orthopedic sur-
[11] gery
Multicenter, randomized, double, blind. Hydroxypropyl—B—cyclodextrl_n-d|clofenac is sgfe and effec;tw_e in
3 . : ~ acute moderate and severe pain after orthopedic surgery, significantly
surgical orthopedics (n=277) [12] . .
reducing the use of morphine
4 | Pilot, cholecystectomy (n=50) [13] It ha§ esta}bllshed effectiveness of intravenous diclofenac for laparo-
scopic pain after cholecystectomy
Randomized, surgical oncology proce- Intravenous infusion of diclofenac is considered as a safe alternative
5 | dures (n=70) [14] to infusion of tramadol for the treatment of pain after extensive surgi-
cal oncology procedures
6 Pilot, obstetrics and gynecology It has established efficacy in reducing pain by intravenous paraceta-
(n=100) [15] mol and intravenous diclofenac administration, relative safety
Prospective, double-blind, randomized, Both paracetamol and <_j|clofengc_ preparations prowded_ an_a!ge5|a for
7 - - intravenous postoperative administration without any significant side
surgical procedure (n=120) [16] offects
Double-blind, randomized, placebo- Preoperative intravenous administration of diclofenac 75 mg or ke-
8 | controlled, torolac 60 mg significantly reduces the need for morphine and associ-
hip and knee replacement (n=102) [17] | ated side effects after major orthopedic surgery
9 Randomized, double-blind, placebo- In the first day after arthroplasty of the knee joint diclofenac and
controlled, knee arthroplasty (n=64) [18] | ketoprofen had an opioid-saving effect
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continuation of the Table 1

1 2

3

24 prospective and retrospective: 12 in
10 | abdominal surgery, 7 in orthopedic

surgery and 5 in pediatric surgery [19] control

NSAIDs reduced opioid consumption while providing adequate pain

A randomized, double-blind, placebo-

1 controlled, adenoidectomy (n=150) [20]

Diclofenac, intravenously during surgery has an analgesic effect in
the immediate postoperative period

A randomized, double-ended study,

12 dentistry (n=50) [21]

Preoperative intravenous diclofenac 75 mg is more effective than
tramadol 50 mg in the prevention of postoperative dental pain

13 | Randomized, surgery (n=82) [22]

It has established decreased postoperative pain and need for drugs
with intravenous diclofenac

Randomized, placebo-controlled, den-

141 tistry (n=169) [23]

Single doses of intravenous diclofenac provide significant pain relief
after surgery on the third molar

A prospective, randomized, double-
15 | blind, placebo-controlled trial

caesarean section (n=90) [24] phine

Intravenous administration of diclofenac reduced the need for mor-

5. Discussion of the results

The supplied results indicate that diclofenac sodi-
um when administered intravenously is effective and safe
in patients experiencing acute postoperative pain, or as
part of a multimodal analgesic strategy to achieve peri-
operative pain control.

Along with a wide range of pharmacological ac-
tion, high therapeutic efficacy, a number of side effects
of diclofenac with intravenous administration should be
noted.

The results of the Cochrane review (2018) of
8 studies involving 1756 people in whom diclofenac was
administered intravenously to relieve pain after surgery
in adults indicate that diclofenac is more effective than
placebo and similar to other NSAIDs. Studies did not
provide sufficient information on adequate assessment of
side effects, but their incidence was similar to that seen
with other treatments [25].

A safety analysis of 7 single-dose clinical trials
was performed involving 531 patients who received
either a rapid intravenous Dyloject bolus or a 30-minute
intravenous infusion of Voltarol containing diclofenac
sodium, propylene glycol and benzyl alcohol. The inci-
dence of thrombophlebitis, observed, as an undesirable
phenomenon after Dyloject treatment, was 1.2 %
(5 of 423) compared to 6.5 % (7 of 108) after Voltarol
[26].

In the study of the pharmacokinetics of intrave-
nous Dyloject compared with Voltarol, no serious side
effects were observed [27]. No clinically relevant chang-
es in clinical laboratory tests, ECGs or indicators of vital
function were found.

Dyloject has been investigated for the treatment of
moderate-to-severe postoperative pain in 1289 patients >
> 65 years of age. The overall incidence of adverse
events in patients aged 65-74 or > 75 years was similar to
patients aged <65 years [28].

Studies by other authors also confirm the good
tolerability of the 75 mg/1 ml diclofenac sodium solu-
tion, which was administered intravenously [29].

Post-operative use of Dyloject has been reported
to pose no additional risk for cardiovascular safety com-
pared to placebo [30].
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Although numerous placebo-controlled studies of
diclofenac, a solution for injection, are important evi-
dence of its efficacy and tolerability, there is a higher
degree of evidence of its clinical benefits. A widely rec-
ognized standard for evidence-based medicine is multi-
center research data.

In a prospective, randomized multicenter trial, the
risk of death, increased bleeding at the site of surgery,
gastrointestinal bleeding, acute renal failure, and allergic
reactions, with parenteral and oral administration of
ketorolacene or diclofenac compared to dicloprolac was
evaluated. Patients were observed within 30 days after
surgery. A total of 11,245 patients were screened in
49 European hospitals. The overall risk of serious side
effects with the use of diclofenac and NSAIDs in the
study was very low.

Conducted clinical data analysis indicates that di-
clofenac sodium, when administered intravenously, has
an opioid-saving effect, is effective in patients experienc-
ing acute postoperative pain, or as part of a multimodal
analgesic strategy to achieve perioperative pain control.

Limitations of research. A limitation of the study
is the small sample size (<100 patients) of some
previously conducted clinical studies of the efficacy and
safety of injectable forms of diclofenac sodium.

Prospects for further development of this field. It
is promising to create domestic diclofenac sodium
preparations for intravenous administration, which have
improved solubility, and to conduct large-scale
population studies to determine the risks of serious side
effects associated with intravenous diclofenac compared
with other injections.

6. Conclusions

Thus, the experience of clinical intravenous use of
diclofenac sodium for the prevention of postoperative
pain has confirmed its efficacy, favorable safety profile
and the ability to reduce the need for opiates. The prom-
ising strategic aspect is the creation of domestic diclo-
fenac sodium preparations for intravenous administra-
tion, which have improved solubility, shorter admin-
istration time than infusions and have no additional
safety risk.
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