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Abstract: Background and Objectives: A degenerative joint disease that primarily affects the elderly,
osteoarthritis (OA) causes pain, decreased mobility, and a lower quality of life. The effectiveness of
GerovitalH3, a biotrophic medication created by Ana Aslan, in reducing pain and enhancing
function in older people with osteoarthritis in the knee and hip is assessed in this study. Materials
and Methods: Two groups of 201 patients aged 65 and older participated in a randomized, case-
control clinical trial. One group received physical therapy and GerovitalH3 periarticular injections,
while the other group received just physical therapy. In addition to functional evaluations using the
Lequesne Index, Activities of Daily Living (ADL), and Instrumental ADL (IADL) scores, pain was
assessed using a Visual Analogue Scale (VAS). Results: The GerovitalH3 group showed a
substantial decrease in pain (p<0.001) and an improvement in daily activities (p<0.001) when
compared to the control group. However, there was no significant difference in walking scores (p =
0.171). There were no significant adverse effects noted. GerovitalH3 did not outperform physical
therapy for reducing depression, even though both groups displayed some improvement in this
area. Conclusions: This study opens a new possibility for periarticular injections of Gerovital H3
treatment combined with physical therapy, which may represent a safe and effective non-surgical
option for elderly individuals struggling with OA pain and functional limitations. The findings of
this study reinforce the need for further research, particularly randomized controlled trials with
larger sample sizes and longer follow-up periods.

Keywords: older adults; pain in osteoarthritis; periarticular injections

1. Introduction

Osteoarthritis, the most common form of arthritis, is a disease that includes all elements from
the synovial joints to the mainly affected components of cartilage and subchondral bones [1]. It is
known as the most common cause of functional failure in the elderly [2], usually affecting the hand
and large weight-bearing joints, often the knee and the hip [3]. Although the pathogenesis of the
disease is not clear, there is molecular evidence about the coordinated release of cytokines and
inflammatory mediators from elements of synovial joints. Untreated or inadequately managed
chronic pain can significantly diminish the quality of life, impose functional limitations, and restrict
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mobility in the elderly [4]. In light of the increasing prevalence of OA and the growing need for
improved pain management among the elderly, it is imperative to explore alternative treatments such
as periarticular injections of GerovitalH3 to alleviate OA-related pain. The progression of OA has
been associated with various risk factors including mechanical stress, biochemical abnormalities,
genetic predisposition, and metabolic disorders, thus underscoring the importance of investigating
novel therapeutic approaches [5,6]. Glucosamine and chondroitin sulfate, either individually or in
combination, are widely utilized globally by individuals experiencing osteoarthritis (OA) discomfort.
While they are available as over-the-counter dietary supplements in some countries, they require a
prescription in others. Prolonged use of nonsteroidal anti-inflammatory drugs (NSAIDs) is associated
with an increased risk of cardiovascular issues, gastrointestinal complications, and the progression
of osteoarthritis. Managing and preventing these complications incur substantial costs [7,8].

An original Romanian “biotrophic” drug, GerovitalH3, developed by Ana Aslan in 1953, is used
in the treatment of age-related rheumatic diseases and dystrophic disorders. Gerovital H3 contains
the procaine component, first synthesized by Alfred Einhorn in 1905, and its metabolism involves
two compounds: diethylaminoethanolic acid (DEAE) and para-aminobenzoic acid (PAB). Gerovital
H3 action takes place at the cellular level where it stabilizes cell membranes, reduces the formation
and accumulation of free radicals and inhibits the release of lysosomal enzymes [9]. GH3, featuring
the acetylcholine precursor DEAE, augments cerebral catecholamine activity, yielding favorable
antiparkinsonian effects, and suppresses monoamine oxidase (MAO), thereby eliciting
antidepressant effects [10,11]. Another metabolic compound — paraaminobenzoic acid (PAB) inhibits
the solubilization of precolagen. According to recent research, proteolytic enzymes have the ability
to increase the body’s self-healing mechanisms by promoting and quickening inflammatory and
immunological responses. Additionally, they show a decreased incidence of treatment-emergent
adverse events and a good safety profile [12]. Its use as an adjuvant in the treatment of chronic
degenerative rheumatism has led to pain control in approximately 92% of patients and to an increase
in joint mobility in 50% of these. Numerous experiments on animals and tissue cultures have shown
that procaine prolongs the average life span by 15-28% [13].

2. Materials and Methods

A case-control, interventional and cross-sectional clinical trial was conducted to assess the
efficacy of GerovitalH3 in reducing pain and enhancing functional abilities in elderly patients with
knee and/or hip OA. This study design was deemed most suitable due to its ability to analyze a well-
defined population within a relatively short timeframe.

Participants were assured that their privacy would be respected and that their responses would
be analyzed anonymously. Additionally, a limited set of socio-demographic data, including age,
gender, and place of residence, was collected.

Study design: The study comprised 220 patients who were enrolled between February 2023 and
July 2024 in the Geriatrics and Gerontology Discipline Clinic from “Sf. Luca” Hospital Bucharest,
Romania. The study protocol was approved by the Ethics Committee of the “Sf. Luca” Chronic
Disease Hospital and was conducted according to the principles of the Declaration of Helsinki. All
patients provided written informed consent.

Inclusion criteria: Eligible patients were men and women over 65 years old who had
symptomatic osteoarthritis of the knee and/or hip as defined by criteria of the American College of
Rheumatology [14].

Exclusion criteria: The study excluded 15 individuals who had Alzheimer’s Disease, severe
depression, mental illness, cancer of any type, history of any severe disease diagnosis (including
severe diabetes, cardiovascular disease, etc.), those currently (within 30 days) taking any prescription
or over-the-counter drugs that may affect neuroendocrine function or physical therapy within the
past six months. We also excluded 4 individuals who were eligible but had refused to join the study,
so there was a total of 201 participants who took part in this randomized study at the beginning.

Groups: Using random number tables, the 201 participants who met all the eligibility criteria
provided written, informed consent prior to the study and were randomly allocated into the GH3
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group (Experimental, n=101) or the control group (Control, n=100) with simple randomization
method. In the control group, 13 patients had uncontrolled hypertension and could not do physical
therapy, and 10 had Covid-19, and they were also excluded (Control, n=76). The primary outcome
was the patients’ global assessment of pain in the affected joint as measured with VAS. Other
outcome measurements included the Lequesne Functional Index, ADL and IADL index, and
demographic characteristics.

The scores were assessed on presentation day (T0) and on the discharge day (T1) following the
intervention. The determination of the sample size was influenced by limitations in the research
period and available research funds.

Figure 1. Flow chart of the study.

Researcher masking: Patients, the main researcher, and the researchers that evaluated the
outcomes did not know which group the patients were allocated to.

Intervention: Each participant in the experimental group received periarticular injectable
Gerovital H3 solution (5 ml contains 100 mg procaine hydrochloride) for 10 days. All patients were
treated using the sterile injection technique. Participants in the experimental group (GH3 group) and
in the control group both performed physical therapy daily. Before using Gerovital H3, the patient’s
sensitivity to procaine hydrochloride was tested by the subcutaneous administration of 0.5 ml
injectable Gerovital H3 solution, the presence of any allergic reaction contraindicating treatment. In
the absence of sensitization to the tested substance, Gerovital H3 was administered.

Technique: The more painful and less functional knee was selected for the procedure. The
injections were performed with the knee in a flexed position. Antisepsis was performed by applying
gauze soaked in 70° GL alcohol, using circular, centrifugal movements three times in succession. The
point of entrance of the needle was the femorotibial periarticular interline, and 1.5 cm below the apex
of the patella to avoid the puncture of the Hoffa’s fat pad [15]. Before injecting, aspiration of the
syringe was performed to avoid joint effusion that might be present and ensure that the needle was
not inside a blood vessel. Periarticular injections are well-tolerated and safe. Careful injection
technique enhances the effectiveness in pain control. This procedure was repeated once daily for 10
consecutive days.

Evaluation tools:

Visual Analogue Scale (VAS): VAS is one of the most commonly used instruments to measure
pain in the general population as it is considered the most sensitive, reproducible, and simplest pain
scale. It is a 10-centimeter line with anchors at both extremities, with the words “without pain” at one
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end and “unbearable pain” at the other end. The patient is required to mark a point indicating their
pain and a 0-100mm ruler is used to quantify the measure [16].

Lequesne Index: Lequesne index comprises of 10 specific questions for patients with knee
osteoarthritis, 5 related to pain or discomfort, 1 to maximum distance walked, and 4 to daily life
activities. The score varies between 0-24 points and the higher the score, the worse the pain and
function [17].

Activity Daily Living (ADL): The Activities of Daily Living are a series of basic activities
performed by individuals on a daily basis necessary for independent living at home or in the
community. There are many variations on the definition of the activities of daily living, but most
organizations agree there are 6 basic categories: personal hygiene, dressing, eating, continence,
mobility and rest. Whether or not an individual is capable of performing these activities on their own
or if they rely on a family caregiver for assistance to perform them serves a comparative measure of
their independence. The score varies between 0-6 points and the lowest score represents dependence
status [18,19]

Instrumental Activity Daily Living (IADL): IADL assessments evaluate patients’ ability to
manage money, shop, cook, take medication, and use transportation for social integration. The total
score is 0 (poor functioning, dependent) to 8 (high functioning, independent) [20].

The diagnosis were grouped as follows: BAP: gonarthrosis, coxarthrosis, PSH = osteoarthritis of
the peripheral joints (POA), BAV = spine osteoarthritis (SOA), BAVP = both central (spine) and
peripheral joints are affected by osteoarthritis (SPOA), HD: spinal disc herniation and sciatica
Osteoporosis Trauma (fracture).

Data analysis: All parameters were compared between the group of patients who received
Gerovital H3 (GH3) associated with physical therapy versus the control group of patients who
received only physical therapy (KT). According to the results, age and Lequesne variables were
normally distributed. Non-parametric tests were used due to the unequal variances. Descriptive
statistics were expressed in mean + standard deviation (SD), and median (min-max) for continuous
variables. Chi-square test for nominal and categorical variables (gender, residence, diagnosis, age
categories) and independent-sample t-test for numerical variables (age) were used. All statistical
analyses were performed using SPSS software.

3. Results

One hundred seventy-seven patients participated at the study. This group of older patients
experienced at least one of the following symptoms/complaints: vertebral pain, memory decline,
insomnia, , pain in the knees or hips.

One hundred and one patients received GH3 with mean age 70.10 + 8.53 years. Seventy-six
patients received kinesiotherapy (KT) with a mean age of 71.32 + 9.33 years; the difference was not
statistically significant (NS) between the two groups. The difference was not statistically significant
(NS) between the two groups for gender either but was statistically significant regarding the
residence: 121 (68.75%) patients from urban areas vs. 55 (31.25%) patients from rural areas; p<0.001.
The administration of Gerovital H3 was done safely, no side effects were recorded. In our study
group, we discovered that 50% of the female patients had gonarthrosis. Furthermore, regardless of
the gender, 22% of those aged 66-74 developed gonarthrosis, the highest frequency of any age group.

In the cohort that received Gerovital H3 (GH3), the scores improved at the end of hospitalization
(at T1 vs. TO), with the exception of walking and the depression scale, as follows:

e  Visual analogue scale improvement (VASTO01); p<0.001

¢  Pain score improvement (DTO01); p=0.001

¢  Walking score improvement (MTO01); NS

e  Less difficulties in performing daily activities (AT01); p<0.001

e  Functional index Lequesne improvement (LT01); p<0.001

e  Geriatric depression scale improvement (GDST01), NS; p=0.078 — close to statistical
significance. Interestingly, the data suggested that KT may be more effective than Gerovital H3
in reducing symptoms of depression (Table 1).
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Table 1. The scores improvement at discharge in the two groups.

Index Group Mean * SD Significance (p)
VASTO1 %{3 3;2; j_' é:g; <0.001

H 18 +2.22
GDSTO1 ET 3 8 63 1 o 0.078 (NS)

The VAS revealed substantial variations across distinct diagnoses and age groups among the
measured parameters (Table 2).

Table 2. Parameters improvement at discharge for the different diagnoses and by age category.

Index Variable Category Mean + SD Significance (p)
BAP 2.25+1.48
BAV 1.73+1.56
. . BAVP 1.26 +1.40
VASTO01 Diagnosis HD 207 +1.44 0.002
Osteoporosis 0
Trauma 1
1=adult 1.65+1.61
2= elderly 2.24 +1.66
VASTO01 A .01
510 8¢ 3= very old 131+1.12 0.019
4= oldest old 1.64+1.29
1= adult 0.59 +0.61
2= elderly 0.79 +0.66
MTO1 A 0.073
& 3= very old 0.73 +0.63
4= oldest old 1.09 +0.54

Of all the indicators, VAS score was mostly improved in osteoarthritis of the peripheral joints
(POA) and in the 2nd category (the elderlies). Additionally, it appears that following the intervention,
the 4th category (the oldest old) may have the greatest potential for improvement in their walking
ability compared to the other categories.

The VAS of pain was assessed before and after GH3 therapy in a group of patients with
gonarthrosis, and statistical analysis revealed significant findings in the student t-test (p=0.0119). The
actual change in pain ratings varied from -1.329 cm to -0.1714 cm, according to the 95% confidence
interval, indicating that the therapy used had a significant effect in reducing pain in gonarthrosis
patients, resulting in an improvement of their clinical condition (Figure 2).
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Figure 2. Walking speed distribution among gonarthrosis and coxarthrosis patient groups.

These results suggest that patients with coxarthrosis may experience more severe mobility and
balance problems than those with gonarthrosis. The up-and-go test is more impacted in the
coxarthrosis group (Table 3). Since the hip joint is in charge of a wider range of motions and activities,
its impairment can significantly determine a patient’s mobility and equilibrium.

Table 3. Distribution of “Up and Go” test scores.

“Up and Go” Test Mean + SD Significance (p)
Gonarthrosis 13.13 +5.601
Coxarthrosis 15.7 + 5.166 00305

The study demonstrated that there was no statistically significant variance in the improvement
of parameters between coxarthrosis and gonarthrosis.

4. Discussion

Older adults have limitations in their daily activities and performance. In our study we
examined the possibilities of increasing their well-being in terms of relieving pain, depression or
augumenting mobility through another intervention besides oral NSAIDs or neuropathic drugs
[21,22]. Comparative with these studies’ periarticular injection with GH3 didn’t have any adverse
reactions.

Our results were also corroborated by those of Giombini et al., who used oxygen-ozone for 23
patients with knee OA and found it effective in relieving pain and improving function and quality of
life [23]. In spite of the randomization table being generated by a computer program, there were more
patients in the ozone group than in the placebo group.

Physical function and physical activity have a well-established direct association that improves
health outcomes for older persons [24]. GH3 was found to improve pain and mobility, possibly linked
to the anti-inflammatory effects reported by former studies [9]. These improvements were
documented by dedicated scales (VAS), pain and activities parts of Lequesne scale and the global
Lequesne functional index.

In contrast to prior research, our study did not yield evidence supporting the use of Gerovital
H3 for alleviating depression [25,26]. However, consistent with existing literature, we observed a
significant role for physical therapy in managing depression symptoms [27-29].

In addition to oral NSAIDs or neuropathic medications, our study examined various
interventions’ potential to enhance patient well-being by reducing pain, alleviating distress, or
enhancing mobility. Unlike prior inquiries, periarticular GH3 injection demonstrated no adverse side
effects and led to increased functional activities.

One may argue that procaine, the first injectable local anesthetic, was the precursor to all
contemporary local anesthetics. Procaine, a molecule consisting of a lipophilic aromatic head, a
hydrophobic terminal amine tail, and a hydrophilic aromatic head joined to the aromatic acid by an
ester link, is created when an aromatic acid (para-aminobenzoic acid) and an amino alcohol mix [9].
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The study and meta-analysis published in the Journal of Post-Acute and Long-Term Care
Medicine (JAMDA) shows a strong correlation between chronic pain and sarcopenia in the elderly.
According to this research, patients with pain were 11% more likely to develop sarcopenia compared
to those without pain, and sarcopenia was identified as independently associated with chronic pain
[30,31]. There was no statistically significant difference in IADL performance between people with
coxarthrosis and gonarthrosis (p = 0.3532). When comparing our study to Oliveria and colleagues’
[32] age- and sex-standardized incidence rates of hip and knee symptomatic pain, the gender-specific
differences in the percentage of people with gonarthrosis or coxarthrosis were not statistically
significant (X2 = 0.005; df = 1; p = 0.940).

Various confounding factors such as age, weight, level of physical activity, sample size, and
individual variability may contribute to these findings.

In a meta-analysis on the efficacy of intra-articular hyaluronic acid for the treatment of
gonarthrosis, Arrich et al. found a mean difference in VAS scores of -8.7 mm between the hyaluronic
acid treatment group and the control group when all trial results were pooled [33]. Both hyaluronic
acid treatment and Gerovital H3 treatment resulted in a statistically significant improvement in pain
reduction, as indicated by p-values below the conventional threshold of 0.05 when comparing
treatment group data. Based on the negative mean differences, it appears that both therapies
successfully relieve pain.

Osteoarthrosis is the most prevalent joint disease and is the main cause of functional incapacity
among elderly people [34]. Knee OA is the fourth commonest cause of health problems among elderly
women [35] and also in our study we found a 52% prevalence.

The evidence for the medical use of GH3 is, for the most part, based on results of observational
studies and case reports in which it has been used in the treatment of several diseases with large
effectiveness.

The management of osteoarthritis necessitates an individualized approach and often involves a
combination of treatment modalities. Adjustments to the treatment plan should be made based on
the patient’s response. Unfortunately, the majority of tested and utilized treatments revolve around
pharmaceutical interventions, surgical procedures, or a combination of both.

For example, in a recent meta-analysis, 60% of trials assessed the effect of drug treatment and
26% evaluated surgical procedures. The lack of studies evaluating rehabilitation techniques,
including bracing and other self-management techniques, has been labelled “research agenda bias”
[36] and is, in part, a consequence of lucrative opportunities for drug development. The toxicity and
adverse event profile of the most commonly used existing treatments (such as NSAIDs, cyclo-
oxygenase-2 (COX 2) inhibitors, and total joint replacement) are unfavorably compared with
conservative interventions such as exercise, weight loss, braces, and orthotics [37,38]. Some
management guidelines are based on evidence from trials and expert consensus (see additional
educational resources). The recommended hierarchy of management should consist of
nonpharmacological treatments first, then drugs, and then, if necessary, surgery (Figure 3). Too often
the first step is forgotten or not emphasized sufficiently, to the patient’s detriment [39].
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Figure 3. New treatment option for pain.

Periarticular multimodal analgesia (PMA) injections are used to improve postoperative pain
management by decreasing local inflammatory responses after total knee arthroplasty; nevertheless,
the technique of administering the medicine plays a crucial role in their effectiveness. Due to its
innervation, the periosteum of the tibia and femur is the main target of the injection around the knee
[40]. Numerous research have looked into the benefits of periarticular drug infiltration. Jiang et al.
found that infiltration of analgesics for pain control gives better pain reduction than intravenous
analgesia alone [41]. The effectiveness of this alternative pain management technique with GH3 in
elderly rehabilitation requires further research.

Safety and Tolerability

Periarticular Gerovital H3 has been shown to be safe for use. Adverse events are rare and
transitory pain in the knee at the moment of Gerovital H3 puncture. In the present study, adverse
effects were not collected but it was recorded in 3 patients (dizziness and orthostatic hypotension)
and included only puncture accidents. Treatment compliance was 98.88%, with 2 drop-outs in the
Gerovital H3 group for allergies.

Study Limitations

The low number of subjects and the short study period limit the analysis. No personality traits
were analyzed, with a relevant variable missing. Considering that depression is linked to personality,
individual characteristics should be considered in the future.

However, its evidential strength in establishing a causal relationship is comparatively less robust
than other study methodologies. Nonetheless, it can be used as a documented starting point for
further research using more rigorous scientific methods. The case and control pairs selected for the
study may not be truly representative of the disease, especially since the cases were seen in a teaching
hospital, a highly specialized setting compared to most locations where this disease can be treated.

5. Conclusions

The administration of Gerovital H3 can be promoted for aged patients who face difficulties in
carrying out daily activities, which can lead to the improvement of both pain and functional capacity.
No adverse reactions from GH3 administration were found in this study. This exploratory study
shows that treatment with GH3 can reduce pain and improve locomotor function in patients with
OA of the knee and/or hip as a complementary therapy.
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These preliminary results show that it can be proposed mainly to elderly, aged 65-74y, and in
cases with osteoarthritis of the peripheral joints (POA). It seems that the oldest old population, over
85 years can especially benefit from improving walking. Considering that depression seems to be
improved by physical therapy, a complex care plan can be developed and tested in the future, which
combines both the administration of Gerovital H3 and physical therapy.
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