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Abstract

Non-steroidal anti-inflammatory drugs (NSAIDs) are the most widely used drugs in pain management
though they have negative effects that reduce their application in the perioperative period, of which
non-selective cyclooxygenase (COX) inhibitors are the worst offenders. The selective COX-2
inhibitors, such as rofecoxib are regarded as safer medications, as they have little effect on the activity
of platelets and produce less gastrointestinal disorders. The purpose of the study was to compare the
problematic of a single 50 mg dose of rofecoxib against rofecoxib and three doses of 50 mg each of
diclofenac on the effects of the drugs on the platelet functions, blood loss as well as pain control during
the gynecological operations. An active-comparator clinical trial (random/double- blind/double-
dummy) was performed on 75 patients who received vaginal hysterectomy or breast operation. The
trial evaluated platelet aggregation, blood loss during the procedure, and hemoglobin changes
postoperatively and the requirement of extra pain killers or anti-vomiting drugs. Conclusions were that
rofecoxib considerably decreased platelet aggregations (P = 0.02), intraoperative blood shed (P =0.01)
and hemoglobin shedding (P = 0.01) as compared to diclofenac. Also, rofecoxib controlled pain in a
similar proportion to that of three doses of Diclofenac and hence fewer anti-emety drugs were needed
(P = 0.03). These results indicate that rofecoxib is superior in its hemostatic effect, lowers oxidative
stress, it has a better side-effect profile than diclofenac. Briefly, despite the comparable results in terms
of analgesic effect, the potential benefit of rofecoxib to limit bleeding, postoperative complications and
aminimal number of gastrointestinal adverse effects renders it to be a viable alternative to non-selective
NSAIDs in perioperative pain management. Nevertheless, subsequent investigations are required to
assess the positive correlation between the long term cardiovascular safety of COX-2 inhibitors and
their extensive application in the high-risk surgical patients.
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Introduction

The most common type of drugs used in treating postoperative pain is non-steroidal anti-inflammatory
drugs (NSAIDs) which are used owing to their analgesic, anti-inflammatory and antipyretic effects. Due
to the potential advantage of having an effective way of using these drugs to reduce opioid usage, opioid-
related side effects and the likelihood of addiction, these agents are regarded as a first-choice agent in the
perioperative management of pain. Although NSAIDs, particularly non-selective cyclooxygenase (COX)
inhibitors, have noted wide use, diverse negative effects are related to their use, which restricts their use
in the perioperative environment. Inhibition plates is one of the greatest issues that may lead to a high
tendency of bleeding in the course of operations. Diclofenac is a non-selective inhibitor of the COX-1 and
COX-2 enzyme. COX-1 inhibition slows down thromboxane A2 pentane, which is an essential mediator
in agglomeration of the platelet and blood coagulation, but it may cause profuse blood flow especially
when someone undergoes a surgical operation. Moreover, the non-selective NSAIDs
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have also been associated with gastrointestinal (GI) toxicity, kidney impairment and cardiovascular risks
hence restricting their application even in patients with some comorbidities. In order to present safer
option as compared to non-selective NSAIDs, selective COX-2 inhibitors, e.g., rofecoxib, have been
developed. COX-2 inhibitors act on the COX-2 enzyme which mainly contributes towards inflammation,
unlike the COX-1 which serves an important role in the functioning of the platelet. This is because this
selective inhibition decreases the possibility of bleeding and the gastrointestinal side effects thus COX- 2
inhibitors are appealing as an agent of pain management, especially in perioperative management. Even
though COX-2 inhibitors prove to be useful in the treatment of postoperative pain, they need not be fully
explored in perioperative care, especially the performance of gynecological operations. The promise of
COX-2 inhibitors to reduce blood loss and enhance hemostasis as well as in terms of postoperative
complication is not yet tapped and their safety needs further evaluation not only in high risk surgical
patients. The proposed study is expected to fill this gap in the bodies of knowledge by comparing the
platelet as well as blood loss functions and pain control among patients undergoing gynecological
surgeries using 50 mg of rofecoxib to 50 mg of diclofenac, subjecting them three times. This active-
comparator, double-blind, and randomized clinical trial aims at clarifying whether rofecoxib, a specific
COX-2 angrelidation, has more hemostatic advantages and fewer side effects than a non- selective NSAID
diclofenac. Due to the assessment of platelet aggregation, intraoperative blood loss, postop changes in
hemoglobin concentration and the requirement of extra analgesia or antiemetics, the paper will provide
supportive data about the administration of selective COX-2 inhibitors in the perioperative pain treatment.
As well, it will evaluate the safety of rofecoxib compared to gastrointestinal, renal, and cardiovascular
risks, and this is to add to the knowledge of what is the role of COX-2 inhibitors to perioperative care
nowadays.

Methods

This is a randomized, double-blind, active-control, single centre clinical interventional study meant to
compare the effect of the rofecoxib to lot of 10 and diclofenac in platelet function, blood loss and analgesia
during gynaecological surgeries. The research was conducted on 75 patients of the ages 30-74 years old
and each patient was divided into two groups in that 38 patients were given rofecoxib and 37 patients
were given diclofenac. Each of the participants was subjected to the hysterectomy either of the vaginal
type or breast surgery, whilst under general anesthesia. The patients were stratified randomly in the
following four groups: Rofecoxib Hysterectomy, Rofecoxib Breast Surgery, Diclofenac Hysterectomy,
and Diclofenac Breast Surgery. Preoperation medication was either one single dose of 50 mg orally
rofecoxib 1 h prior to surgery or three doses of 50 mg orally of diclofenac 8 h apart. The rofecoxib group
received a dose of placebo 8 and 16 hours following the first dose. Blood samples were collected to
evaluate the platelet aggregation on the basis of arachidonic acid stimulation at the baseline and 4 hours
following the first dose of the corresponding drug. Loss of blood during surgery as well as changes in
hemoglobin were measured, and the postoperative need of increased analgesic or anti-emetic drugs was
examined. The main study outcomes followed were intraoperative blood loss, platelet aggregation and
postoperative hemoglobin loss. Pain relief, the need of further analgesia and side effects, including the
need of anti-emetics were among secondary endpoints. The review also determined coagulation
parameters by thromboelastography, (TEG) and varied levels of oxidative stress markers

e.g. malondialdehyde (MDA) to determine the antioxidant activity of the drugs. In the statistical analysis,
comparisons of platelet aggregation, blood loss, level of hemoglobin to the two treatment groups were to
be made using respective tests (e.g., t-tests or chi-square tests). All results with p-value < 0.05 were taken
as statistically significant.
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Result

There were 75 patients enrolled who received hysterectomy or surgery on the breast randomly and
stratified into four categories, the first group received analgesic drugs Rofecoxib and the second group
took Diclofenac. The demographic features among the groups were mostly similar. The age of the
participants varied between 30 to 74 years with average values of between 50 and 53 years. Most of the
patients were of ASA I and II in all groups which approximated with the ASA (American Society of
Anesthesiologists) physical status classification. Regarding the anaesthetic and surgical parameters (Table
1), the duration of anaesthesia and operation was correlated with the type of procedure with higher values
recorded in hysterectomies. Patients in Rofecoxib group during hysterectomy had the longest anaesthesia
(184 60 min) and operating time (135 60 min) and lowest in the Rofecoxib group during breast surgery
(150 40 min and 105 35 min, respectively). The infusion rates of propofol and remifentanil as well as the
total doses administered were relatively close in each group. There were no differences between the
groups in height, weight, haemoglobin levels, serum creatinine, or cystatin-C values, which shows that
the baseline renal and combined hematological tests were pretty similar. Concerning coagulation and the
oxidative stress markers (Table 2), patients treated with Rofecoxib recorded a slight decrease in
thromboelastography (TEG 2) r and k times after dose indicating slight improvement in clot formation.
The values of TEG maximum amplitude (MA) and Ly30 were unchanged, therefore remaining the same,
as clot strength and fibrinolytic activity. Remarkably, the Rofecoxib group had decreased levels of
malondialdehyde (MDA) after treatment (3.6 +/- 1.0 mg/L Base to 3.2 +/- 1.0 mg/L Base) which means
that there was a slight antioxidant effect. The hemoglobin loss and blood losses during surgery were much
lower in patients treated with Rofecoxib in comparison with Diclofenac (Table 3). Among patients having
undergone hysterectomies, the amount of blood lost was 175 +/- 90 mL in the Rofecoxib group compared
with 282 +/- 160 mL in the Diclofenac group (p < 0.01). Likewise, hemoglobin loss was less (17 9 g/L)
vs 20 10 g/L). Blood loss (85 +/- 55 mL; mean +/- SD) and hemoglobin loss (7 +/- 6 g/L) were lowest in
surgery patients treated with Rofecoxib but significantly less compared with those in Diclofenac group
(235 +/- 125 mL; p < 0.02), (19 +/- 7 g/L; p < 0.02), respectively. Coagulation scores were similar among
all groups. Altogether, compared to Diclofenac, Rofecoxib demonstrated a better hemostatic effect and
lower oxidative stress during surgery.

Table 1: Patient Characteristics, Surgical and Anaesthesiological Data (n = 75)

Rofecoxib Rofecoxib Diclofenac Diclofenac
Parameter Hysterectomy Breast Hysterectomy Breast
m=20) | UYL | SN
Vaginal/Transabdominal Hysterectomy 18-Feb - 15-Mar -
Lumpectomy / Tumour Dissection / Mastectomy - 7/9/2001 - 1/13/6*
ASAT/1I/110 8/11/2001 9/7/2001 10/6/2002 8/10/2002
Age (yr) 53 (39-73) 50 (30-70) 51 (36-74) 52 (36-68)
Height (cm) 163 (7) 165 (6) 163 (6) 166 (4)
Weight (kg) 68 (10) 63 (9) 66 (10) 66 (10)
Haemoglobin (g/1) 130 (10) 127 (7) 124 (8) 134 (10)
Serum Creatinine (mmol/l) 77 (11) 80 (9) 78 (14) 81 (13)
Cystatin-C (mg/l) 1.01 (0.21) 1.00 (0.13) 1.01 (0.30) 1.05 (0.14)
Anaesthesia duration (min) 184 (60) 150 (40) 172 (70) 195 (50)
Operation duration (min) 135 (60) 105 (35) 130 (60) 140 (55)
Propofol, total dose (mg) 1435 (420) 1200 (410) 1320 (500) 1375 (385)
Remifentanil (pg/kg/min) 0.14 (0.09) 0.10 (0.05) 0.13 (0.12) 0.13 (0.06)
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Table 2: Coagulation and Oxidative Stress Markers in Patients Receiving Rofecoxib or
Diclofenac (n = 75)

Parameter Rofecoxib (n=38) | Diclofenac (n=37)
Predose Postdose
TEG® r (mm) 9(@3.5) 8(3)
TEG® k (mm) 3(2) 3(D)
TEG® MA (mm) 64 (6) 62 (6)
TEG® a (°) 72 (7) 74 (5)
TEG® Ly30 (%) 2(1) 2 (1)
Malondialdehyde by platelets (mg/litre) 3.6 (1.0) 3.2(1.0)

Table 3: Intraoperative Blood Loss, Coagulation Score, and Hemoglobin Loss (n = 75)

Rofecoxib Rofecoxib Diclofenac Diclofenac +P vs
Breast Breast *Pvs
Parameter | Hysterectomy | ¢ Hysterectomy . Breast
(n=20) urgery (n=18) Surgery | Diclofenac Surgery
(n=17) (n=20)
Intraoperative
Blood Loss | 175(90)** | 85(55)* | 282(160)+ | 235(125) | <0.01 0.02
(ml)
Coagulation
(score 1-5) 2.9(0.3) 3.0(0.1) 2.6 (0.6) 2.8(0.7) NS NS
Hemoglobin o R
Loss (gflitre) | 1/ ) 7(6) 20 (10) + 19 (7) <0.01 0.02
Discussion

This trial is significant in perioperative treatment of some selective NSAIDs versus some non-selective
NSAIDs mainly assessing the safety and efficacy of rofecoxib, the COX-2 selective inhibitor amongst the
patients undergoing gynecological surgery using diclofenac, commonly referred to as a non-selective
NSAID. Its main goal was to evaluate the effect on the platelet function, coagulation rates, blood loss and
analgesia power. The results indicate that a single preoperative dose of rofecoxib at 50mg dosage showed
better hemostatic results. Patients who took rofecoxib had very less blood loss in surgery and
postoperative hemoglobin decline as against the patient who took diclofenac. This is even more pertinent
in hysterectomy where the amount of blood lose was nearly 40 percent lesser in the rofecoxib group (175
190 mL) than in the diclofenac group (282 1 160 mL; p < C001). In the same manner, rofecoxib-treated
patients undergoing breast surgery also reported quite a significant median decrease in blood loss and
hemoglobin loss (p < 0.02). The decreased level of platelet-derived malondialdehyde (MDA) after the
treatment in the rofecoxib group also indicates that rofecoxib played a positive role in the reduction of
oxidative stress, which helps to obtain better intraoperative hemostasis. Synergistic pharmacodynamic
explanation of these findings is based upon established mechanism of action of COX-2-selective drugs,
which preserve platelet thromboxane A2 production mediated by COX-1. This contributes to platelet
aggregation to a higher level as compared to non-selective NSAIDs such as diclofenac that inhibit both
COX-1 and COX-2 and thus it has greater bleeding tendency. Even though moderate variation in TEG
(Thromboelastography) parameters, the global clotting scores were not significantly different, and all this
proves that the clinical variation in bleeding was not fully evident in the global coagulation tests, and it is
only a bit of complexity of effect of NSAIDs on hemostasis. Notably, analgesic effects of both drugs have
been determined to be similar and the rofecoxib drug was shown to reduce pain to an equivalent dose of
three doses of diclofenac. Nevertheless, rofecoxib showed much less need of antiemetic medication (p =
0.03) meaning a more positive side effect pattern on gastrointestinal problems, which is another reputed
advantage of selective COX-2 inhibition. All in all, the results justify the safety and efficacy of rofecoxib
in perioperative pain management of gynecologic procedures.
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Rofecoxib should be an attractive substitute to conventional NSAIDs because it does not require a
multiple-dose usage, it has a decreased potential of doubling hemorrhage appearances, which means it
does not seriously affect platelet functionality and therefore it requires less supplementary treatment.
However, there is still concern that the long-term cardiovascular safety of COX-2 inhibitors is
questionable despite which they must be assessed when using them to larger surgical patients. These
advantages could also be tested in other surgical specialties so that they can be verified with additional
researches in the future.

Conclusion

This experiment points out the benefits that might come about because of the use of selective COX-2 as
contained in rofecoxib, in perioperative management of pain in gynecological procedures. The major aim
would be to compare the action of rofecoxib and diclofenac on platelet action in terms of blood loss,
postoperative changes in hemoglobin, and management of pain. The results indicate that rofecoxib has
considerably more advantage than diclofenac especially when it comes to fewer blood loss during the
surgery and tissue and hemoglobin reduction during the operation which plays a great role in recovering
post operation. The findings indicated that as early as one preoperative dose of rofecoxib 50 mg was able
to produce a significant reduction in platelet aggregation and degree of blood loss in the course of the
operation, compared with diclofenac. Particularly, the patients in the rofecoxib group suffered smaller
blood losses during a hysterectomy (175 +- 90 mL) than patients in the diclofenac group (282 +- 160 mL).
On the same note, the amount of hemoglobin loss was also significantly smaller in the rofecoxib group
and that increases its claim to provide a stronger hemostatic effect. These results were similar to those of
the previous findings based on the fact that the COX-2-selective inhibitors do not decrease platelet
thromboxane A2 production which causes platelet aggregation and limits bleeding tendency which is
common in the use of a particular drug known as diclofenac the non-selective NSAIDs. Further, rofecoxib
showed an indicator of decreasing the oxidative stress, which was reflected by lowered concentration of
malondialdehyde (MDA), a major measurement tool of oxidative stress. This is an indication that
rofecoxib can be used in the prevention of oxidative injury during surgery and this could promote better
post-surgery recovery. Moreover, rofecoxib activity in reducing pain was similar to three doses of
diclofenac, and in addition, it had a few side effects, especially the minimized use of anti-emetic
medication which is a big plus not only in making patients feel better, but also by mitigating adverse
gastrointestinal outcomes. Along with such positive results, one should mention the questions about the
long-term cardiovascular safety of COX-2 inhibitors. Although the use of rofecoxib in this study showed
promising findings, the possibility of its chronic inhibition of the COX-2 with related complications of
cardiovascular incidents deserves the clarity which could only be obtained before its applicability to the
perioperative period. Thus, as much as rofecoxib has considerable benefit as far as pain management,
hemostasis and lower side effects during gynaecologic surgeries, its long-term safety, especially among
high-risk surgery patients, needs further evaluation. To conclude, rofecoxib seems to be a good alternative
to non-selective forms of NSAIDs with significant advantages in terms of controlling surgery- associated
blood loss, platelet activity, and postoperative complications, as well as comparable analgesia. Its usage in
gynecologic procedures may be regarded as positive, although its efficacy and safety have to be tested in
larger and more heterogeneous surgical groups in order to reaffirm its generalization.
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