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Abstract The objective of this study was to review all the
published articles in the English literature about the
systemic effects of intra-articular corticosteroid injection
(IACI) in humans. Reports were searched through Pubmed
using the terms intraarticular or intra-articular and steroids,
corticosteroids, or glucocorticosteroids up and including the
year 2007. Reports were also located through references of
articles. Only objective findings outside the injected joint
were included. The overwhelming majority of the studies
was done at the knee joint and in rheumatoid arthritis/
juvenile idiopathic arthritis patients. Many of the studies
were done on the hypothalamic–pituitary–adrenal axis.
Serum cortisol decreased within hours with a nadir after
usually 24–48 h following the IACI. Recovery to baseline
takes 1–4 weeks and sometimes longer depending on the
type and dose of IACI and on the number of injected joints.
Serum cortisol levels were blunted following adrenocorti-
cotropic hormone stimulation in a small proportion of
patients following methylprednisolone acetate injection and
more common following other preparations. IACI resulted
in a transient increase in blood glucose levels over few days
in controlled diabetic patients with knee osteoarthritis. Peak
levels are around 300 mg%. IACIs are associated with

reduction in inflammatory markers like C-reactive protein
and erythrocyte sedimentation rate that start few days
following the IACI and could last for months. The effect
on inflammatory cytokines is immediate with significant
decrease within hours. IACI may induce remission also in
patients with oligo-/polyarthritis and/or in patients with
extra-articular manifestations. Other metabolic, hematolog-
ic, vascular, allergic, visual, psychologic, and other effects
were also reported.
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Introduction

Intra-articular corticosteroid injection (IACI) is a very
popular therapeutic modality for local treatment of painful
joints [1]. It has the advantage of locally delivering
corticosteroids and less systemic spreading. The most
commonly injected joint is the knee, and other joints like
shoulder, wrist, tempero-mandibular joint, ankle and elbow
are not infrequently injected [2]. The main indication for
IACI is pain associated mainly with inflammatory or
degenerative changes.

The first report on this modality of treatment was
published in 1951 by Hollander [3]. This report had
stimulated a widespread use of IACI. Later on, Hollander
himself reported that branched esters were superior to
hydrocortisone, and subsequently, esters of prednisolone,
triamcinolone, and dexamethasone had been developed.
Most of the currently used preparations were developed
during the 1960s [4–7]. Some of the preparations are
composed of two compounds [6, 7].

The most commonly used intra-articular corticosteroids
(IAC) nowadays are methylprednisolone acetate (MPA),
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triamcinolone hexaacetonide (TH), triamcinolone acetanoide
(TA), betamethasone acetate/betamethasone sodium phosphate
(Celestone Chronodose), and betamethasone dipropionate/
betamethasone sodium phosphate (Diprospan) [8].

In terms of comparative efficacy, 20 mg of TH was
comparable to 40 mg of TA and to 40 mg of MPA in
patients with juvenile idiopathic arthritis (JIA) [9].

Materials and methods

In this review, we will present all that had been published
about the systemic effects of these crystalloid steroids
following IACI in humans in the English literature up and
including the year 2007. Reports were searched through
Pubmed using the terms intra-articular or intra-articular and
steroids, corticosteroids or glucorticosteroids. Reports were
also located through references of the articles. Only
objective findings outside the injected joint were included,
and subjective findings like patient or physician global
assessment and pain following the IACI were not included.
Cases that were subjective to different modalities of
treatment in addition to IACI where the true contribution
of IACI could not be assessed were not included. Also,
studies talking about remission, especially in patients with
juvenile idiopathic arthritis where the remission is due
solely to complete improvement of the injected joint/s with
the lack of extra-articular manifestations or distant swollen/
tender un-injected joints that showed also complete im-
provement, were not included.

Before starting with the systemic effects, we will discuss
what is known about the pharmacokinetics and pharmaco-
dynamics of these compounds.

Results

Pharmacokinetics and pharmacodynamics

Following IACI of 40 or 80 mg of MPA at the knee joint in
rheumatoid arthritis (RA) patients after maximal aspiration
of synovial fluid, early levels of methyprednisolone (MP)
were seen 30 min later with peak levels seen after 2–12 h
(mostly after 4–8 h) and complete clearance from the blood
after 5 days [10]. Maximal serum MP concentration and
mean area under the curve were much higher following
injecting the same dose but divided in both knees than in
one knee. Similar pattern of levels were seen in both RA
and osteoarthritis (OA) patients. The absorption from the
knee joint is faster after joint evacuation of synovial fluid,
while injecting into a knee with effusion will result in
measurable serum levels of MP for a longer time [11].

Injecting betamethasone depot preparation at the knee
joint had resulted in earlier serum peak levels of betame-
thasone within just 30 min with a half-life of 2 h [12].

Peak levels of triamcinilone were seen after 8 h
following the injection of 20 mg of TH at the knee joint
in RA patients [13]. There was no difference in the levels
between resting and mobile patients. Complete absorption
of TH and also of TA from the knee joint was observed
over a period of 2–3 weeks following the IACI [14].

Remixolone, a relatively new IAC preparation, could be
detected in the plasma over 3 months following an IACI of
a single dose of 40 mg. The suspension dissolves very
slowly in the joint cavity [15].

The mean residence time of the different IAC prepara-
tions at the knee joint was 25, 6, 3.8, 2.8, and 2.6 days for
remixolone, TH, TA, betamethasone acetate, and MPA,
respectively [19]. It had been shown that the duration of the
clinical effectiveness of different IAC preparations corre-
lates well with their mean residence time [16].

Systemic effects

Table 1 summarizes all the reported systemic effects.

Endocrine

(a) Hypothalamic–pituitary–adrenal (HPA) axis: The ef-
fect on the HPA axis is the most studied topic in this
field [10, 13, 17–30]. Under this topic, we will
summarize the studies that were done on cortisol
levels (plasma, saliva, and 24-h urine cortisol) [10, 13,
17–21, 23–26, 29, 30], adrenocorticotropic hormone
(ACTH) levels [13, 19–21, 30], and ACTH stimula-
tion tests [18, 26–28].

The overwhelming majority of these studies were done
on RA or JIA patients, and the knee was the most
commonly injected joint.

Following a single injection of different IAC prepara-
tions at the knee joint, there was a significant reversible
decrease in serum cortisol levels [10, 13, 18, 19, 23–26, 29,
30]. The earliest significant decrease could be seen within
just 4 h [26]. Maximal suppression would be seen after 24–
48 h and rarely up to 4 days [10, 13, 23–26, 29].

In a few studies only, no effect of IACI on blood cortisol
levels was found.

The level and duration of suppression are dependent on
the type of preparation, dose, and number of injected joints.
Higher dose and longer residence time at the joint of the
injected IAC preparation will have deeper and prolonged
suppressive effect [15, 21]. Also, splitting the dose between
two or more joints will have more and longer suppressive
effect than giving the total dose at one joint [10].
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Normalization of plasma cortisol levels will usually
occur 1–2 weeks following IACI of usual doses of MPA,
betamethasone, and cotrivazole [6, 26]. As for TH, it
usually takes 2–4 weeks [21]. There are few studies with
TA, where normalization was observed within 28 days [23].

Saliva cortisol level, which is considered reliable in
reflecting plasma cortisol levels, were suppressed for a
median of 16 days in 22 children with chronic arthritis who

received IACI of 20–60 mg of TH, mostly at the knee joint.
Normalization of levels was seen before day 28 in 95% of
the patients [21].

Twenty-four-hour urine cortisol levels decreased signif-
icantly the day after the injection of 20 mg of TH at the
knee joint in 20 RA patients with active synovitis [13].
ACTH levels also decreased significantly the day after the
injection; however, it normalized after 48 h [13]. In another

Table 1 Systemic effects of intra-articular corticosteroids

Parameter + effect

Endocrine

HPA axis

Serum cortisol: Rapid suppression with maximal effect at 24–48 h. Full recovery after 1–4 weeks

Saliva cortisol: Similar effect

Urine cortisol: Similar effect

ACTH levels: Rapid suppression with recovery after 1–2 weeks

ACTH stimulation: Blunted adrenal response in variable percentages of patients

Cushing syndrome: Usually after repetitive injections, mostly in JIA patients treated with TA

Metabolic

Blood glucose levels in diabetics: Transient increase for few days with mean peal levels ∼300 mg%

Cholesterol and triglycerides: No significant effect

Bone and cartilage: Decrease in markers of bone turnover and formation but not of resorption

Growth: Suppressive effect of the contralateral leg growth after knee injection in children

Electrolytes: No effect

Inflammatory markers and cytokines

ESR: Significant decrease

CRP: Significant decrease

Cytokines: Significant decrease in serum IL-2, IL-4, IL-6, IL-7, IL-17, and in TNFα levels

Pro-inflammatory calcium-protein S100A12: Significant decrease in serum levels

Hematologic

Sickle cell crisis: Recurrent episodes in one case of sickle cell disease and in other with sickle cell trait

Peripheral white cells: Decrease in blood mononuclear cells and an increase in PMN for about 48 h

Viscosity: Slight decrease in plasma viscosity

Vascular

Blood pressure: Few studies of poly-articular/repetitive injections with mixed results

Flushing: Common (40%), especially in females, and recurrent (40–100%)

Effect on distant joints and/or extra-articular manifestations in patients with chronic arthritis

Remote joints: Improvement of joint tenderness, swelling, effusion, range of motion, and hand grip

Remission also of fever, rash, dermatitis, and iritis

Others

Anaphylaxis and allergic reactions: Several cases with anaphylactic shock from different IAC. No fatalities

Visual: Hallucinations. One case of idiopathic central serous chorioretinopathy

Infections: One case of tuberculosis

Hiccups: One case who developed hiccups the next day each time he had an IACI

Hyaluronic acid: Significant decrease in serum levels in RA patient with opposite effects in OA patients

Psychologic: One case of agitation and disorientation and another case with delusions and hallucinations

Effects on meds: 40% decrease in serum salicylate level and increased renal clearance of sulfadimidine

IACI intra-articular corticosteroid injection, IAC intra-articular corticosteroid, OA osteoarthritis, PMN polymorph-nuclears
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study, ACTH levels were undetectable from day 2 to at least
1–2 weeks following IACI of usual doses of betamethasone
or cotrivazole at the knee joint and following IACI of
cotrivazole at the ankle or wrist joints [26].

Although serum cortisol levels were deeply suppressed
during the early days following different IACIs, ACTH
stimulation test showed mixed results. ACTH stimulation test
of 1 μg of tetracosactide hexaacetate (Synacthen, Novartis
Pharma, Basel, Switzerland) in 25 patients with rheumatic
diseases following IACI of 20–160 mg of MPA mostly at the
knee joint resulted in blunted peak cortisol response in one,
three, and one patients at days 1, 7, and 14, respectively,
following the IACI [18]. However, normal response was
observed following 0.25 mg of ACTH1–24 (Cortrosyn®,
Organon, Holland) stimulation at days 3, 7, and 14 after an
IACI of 20 mg of TH at the knee joint in ten RA patients.

One microgram of ACTH stimulation 2 days after IACI
at the knee joint of 7 mg of betamethasone in three patients,
of 3.75 mg of cotrivazole in three patients, and of 1.85 mg
of cotrivazole at the ankle joint in one patient, all with sport
injury, resulted in suppressed serum cortisol levels 30 min
later in all of them [26].

Regarding multiple injections, two out of eight patients
treated regularly by IACIs of MPA (160 mg/visit) for
periods ranging from 1 to 11 years at intervals of 5–6 weeks
showed suppression of cortisol levels following ACTH
stimulation and insulin stress tests 5–6 weeks after the last
injection [28].

(b) Cushing’s syndrome: Based on what was mentioned
before, it is not surprising to encounter reports of
Cushing’s syndrome following IACI [22, 27, 31–33].
Most of the cases had been reported in JIA patients
[30, 32, 33]. It is usually seen after repetitive
injections [27, 31, 32] and sometimes after even one
[32] or two injections [26, 32]. It is much more
reported following IACIs of TA [31], where preva-
lence was about 5% among a large group of patients
with JIA from one center, than with TH where the
prevalence was about 0.5% [31]. It usually develops
weeks after the last injection [31]. Signs of moon face
and buffalo hump usually resolve after 4–6 months
[31, 32] and sometimes up to 11 months following the
last injection [22].

Metabolic

(a) Glucose metabolism: There are very few reports on
this topic. In a case report from 1989, an IACI of 4 mg
of betamethasone at the knee joint had resulted in a
very high level of serum glucose of 1,000 mg/dl 2 h
following the injection in an aged patient [34]. In a
prospective study done by us in diabetic patients with

painful shoulders, an injection of 35 mg of MPA at the
gleno-humeral joint had no significant effect on blood
glucose or fructosamine levels [35]. However, follow-
ing IACI of 50 mg of MPA at the knee joint in
controlled diabetic patients with symptomatic osteoar-
thritis of the knee, we showed significant increase in
blood glucose levels as early as 2 h with peak levels
seen after a few to 24 h following the injection in all
the patients [36]. Peak levels could reach 500 mg/dl
but mostly around 300 mg/dl. The significant increase
usually lasted 2–3 days and up to 5 days. In some
patients, the increase in glucose levels was very mild.
On the other hand, injecting 1 ml of Celestone
Chronodose at the knee joint had resulted in a brisk
significant increase in blood glucose levels in all the
patients within 1 h and returning to pre-injection levels
mostly within 2 days [37]. Maximal levels were
similar to those obtained following MPA injection.

(b) Cholesterol and triglycerides: No significant effect
was seen after three consecutive injections of 1.5 ml of
cortivazole at the shoulder joint on cholesterol or
triglyceride levels [19].

(c) Bone and cartilage: Cartilage oligomatrix protein
(COMP) and osteoacalcin, markers of cartilage turn-
over and bone formation, respectively, were decreased
significantly when collected 1, 2, 7, and 14 days after
IACI of 20 mg of TH [38]. COMP decreased more
significantly in resting patients (for 24 h). Deoxypyr-
idinoline, a marker of bone resorption, did not
decrease in either group. In another study assessing
the effect of 40 mg of TA injected mainly at the knee
joint in RA patients at days 1, 3, 7, 14, and 28
following the injection, there was a drastic decline of
serum osteocalcin 1 day after the IACI and returned to
pretreatment levels on day 14. There was no effect on
urinary pyridinoline, a bone resorption marker [23].

(d) Growth suppression: After one IACI of 20 mg of TH
into the knee of two patients with JIA, there was a
transient suppressive effect of the growth of the
contralateral lower leg detected by knemometry [39].

(e) Electrolytes: No effect was seen after three consecutive
injections of 1.5 ml of cortivazole at the shoulder joint
on serum sodium or potassium levels [19].

Inflammatory markers and cytokines

(a) Erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP): One week following an IACI at one or
both knees, there was a significant drop in CRP and
ESR in a cohort of 20 RA patients. The mean drop
was 46% in both, and the effect lasted over a variable
period up to 6 months [40].
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IACI of 40 mg of TH at the knee joint in six RA patients
had resulted in a significant decrease in CRP levels in five
patients when repeated after <21 days and in four patients
when repeated after 50–80 days following the IACI [41].
There was a significant decrease in one out of five patients
with ankylosing spondylitis. In another study, there was
about 16% decline in ESR at day 3 and 24% decline at
day 28 following an IACI of 40 mg of TA injected mainly
at the knee joint in RA patients [23].

(b) Cytokines: Following IACI of MPA at doses of 40–
240 mg total at either one or more and up to five major
joints at one setting in six RA patients, tumor necrosis
factor alfa (TNFα) release after lipopolysaccharide
(LPS) stimulation was low when analyzed after 4, 8,
12, 24, 48, and 96 h later [25]. Maximal suppression
was at 4 and 8 h. Mifepristone, a glucocorticoid
antagonist, restored the LPS stimulated release.

In a case of active RA, IACI of 20 mg of TA at the knee
joint had resulted in a significant decrease in six key
inflammatory regulators: IL-2, IL-4, IL-6, IL-7, IL-17, and
TNFα. There was no significant change in IL-1β, IL-13,
granulocyte colony-stimulating factor (CSF), granulocyte-
macrophage CSF and MCP-1 [42].

Hematologic

(a) Sickle cell crisis: Two cases of RA, with sickle cell
disease in one and trait in the other, developed sickle
cell crisis following IACI of 40 and 80 mg of MPA at
the knee joint [43]. Both were female. The first patient
developed it thrice, 12–48 h following the injection
and the second patient developed it twice, 12–24 h
following the injection.

(b) Peripheral blood leucocytes: An IACI of MPA of a
total dose of 40–240 mg at either one or more (up to
five major joints simultaneously) in six RA patients
resulted in a significant fall in circulating lymphocytes
and monocytes when evaluated at 4, 8, 12, and 24 h
later [25]. However, these cells had recovered when
evaluated at 48 h, and a significant lymphocytosis had
developed by 96 h. Granulocyte count did not change
during the first 12 h but increased by nearly double
fold by 24 and 48 h. By 96 h, their number was not
significantly different than at baseline.

An IACI of 80 mg of MPA at the knee joint in eight
women with inflammatory arthritis, mostly RA, had
resulted in an increase in leukocyte count above the normal
limits as early as 8 h in two patients. Peak levels were
mostly seen after 24 h.

(c) Viscosity: Following an IACI of 40, 20, and 20 mg of
MPA, TH, or prednisolone tertiary butyl acetate,

respectively, in patients with RA, plasma viscosity
fell slightly (not significant) by 6 weeks in all three
groups [29].

Vascular

(a) Blood pressure: A study with three consecutive
injections of 3 days apart each at the shoulder joint
of 1.5 ml of cortivazole resulted in a modest but
significant increase in systolic blood pressure on
days 1 and 7 after the last injection. On day 21, it
was normal [19].

In evaluating simultaneous polyarticular IACIs of TA
with a total dose of 234±26.2 mg vs. intra-muscular (IM)
injection of a similar dose in the treatment of RA patients,
the IAC group had significantly lower systolic blood
pressure levels when compared to baseline and assessed at
weeks 1, 4, 12, and 24 after the injection, while the IM
group had significantly higher diastolic blood pressure
during follow-up as compared to baseline [20].

(b) Flushing: In a group of consecutive patients with
different rheumatic diseases who received IACI of
40 mg of TA and had a follow-up, 40 out of 100
patients (40%) reported facial flushing on question-
naire and serious flushing in 15 (15%) [44]. This
symptom appeared on average 19 h after the injection
and lasted on average 36 h. Of those who needed a
repeated injection, six were injected with TA, and all
(100%) had repeated flushing, while 18 patients were
injected with TH, and only nine (50%) of them
developed flushing. The flushing was more common
among females.

Effect on distant joints and/or extra-articular manifesta-
tions in patients with chronic arthritis

In a study evaluating three different preparations, MPA,
TH, and prednisolone tertiary butyl acetate at doses of 40,
20, and 20 mg respectively in 30 RA patients with bilateral
synovitis of both knees, only the TH group showed
improvement at the contralateral knee [30].

Following IACI at the knee joint of either 4 mg of
dexamethasone tertiary butyl acetate (nine patients) or
80 mg of MPA (11 patients) in 20 patients, mostly RA
patients, there was an improvement in all the patients in at
least two of the following parameters: articular index,
swollen joint count, or joint effusion [45]. Regarding hand
grip, seven out of 18 patients showed improvement, more
promising in the MPA group.

IACI of a total dose of 40 mg of TH injected at four
joints in a patient with JIA resulted in a transient remission
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with an immediate disappearance of fever and rash that
were part of his disease [46]. This effect lasted for 3 weeks
after adding also methotrexate and ibuprofen.

Five out of six patients with JIA who were given IACI
for active arthritis and had also active iritis had remission of
eye inflammation for a mean of 9 months (range 3–25)
afterwards [33].

In a study following 21 children with chronic arthritis,
two patients had atopic dermatitis that abated following TH
injection but worsened 4–6 weeks later [47].

Other effects

Anaphylaxis and other allergic reactions Anaphylactic
shock following IACI was reported in several cases [48–
50]. The reactions were typical of classic anaphylactic
shock with symptoms and signs developing as early as just
few seconds after the termination of the injection [49]
minutes [48, 50] or even few hours later. All the patients
were treated with subcutaneous injection of adrenalin and
some of them with systemic steroids mostly hydrocortisone
[49] and or antihistamines. No fatality was recorded.

In two cases, skin tests were done; in one, it was positive
or the injected steroid (triamcinolone) and negative for other
steroids, and in another case, it was positive for para-
methasone and other steroids but negative to hydrocortisone.

Other than anaphylaxis, there were very few reports of
less severe allergic reactions [2]

Visual There are few reports of hallucinations following
IACI. Idiopathic central serous chorioretinopathy fol-
lowing IACI of 40 mg of TA at the wrist joint was
reported in a 36-year-old woman [51]. She presented
1 day following the injection with impaired vision. Her
visual impairment improved totally over a period of
5 weeks spontaneously.

Psychological effect Behavioral changes were reported in
two cases following IACI of 80 mg of MPA at the shoulder
or hip joint [52, 53]. The first developed agitation and
disorientation the next day and the other paranoid delusions
and visual and auditory hallucinations. The first case was
treated with chlorpromazine, and in the other, symptoms
resolved spontaneously after 3 days.

Infections An independent 89-year-woman with bilateral
OA of the knees and no previous medical history of
significance developed systemic tuberculosis with pulmo-
nary and knee involvement 2 months following a second
IACI (type not specified). Patient died due to severe sepsis
leading to her death later [54] with subsequent growth of
mycobacterium tuberculosis from sputum and synovial
fluid cultures.

Hyaluronic acid Hyaluronan (HA) has a major role in
regulating synovial fluid volume. Following an IACI of
40 mg of TH, there was a significant decrease in the serum
level of HA of all eight patients with RA by about 59% in
contrast to an increase in synovial HA in these patients. In
OA patients (eight patients) the opposite phenomenon was
obtained. In most of ankylosing spondylitis patients, there
was no change in the level of either serum HA or synovial
HA [41].

Hiccups Although hiccups may develop after intravenous
treatment of steroids, it was reported in only one case
following each IACI [55]. In both times, it developed the
next day after the injection, lasting for 24 h in the first
(disappeared without medications) and for 2 weeks (re-
lieved only after levomepromazine treatment) in the second
time.

Effect on other meds IACI of different preparations, mostly
MPA, had resulted in a decrease of more than 40% in serum
salicylate level due to increased renal clearance [56]. The
nadir was seen 19 h on average following the injection.
This effect is more pronounced once both knees are injected
simultaneously.

Discussion

Although IACs are given locally at one or more joints, a
significant proportion of the injected compound will be
absorbed resulting in significant measurable serum levels
over days to weeks following the injection depending on
the type and dose of the preparation and also on the number
of injected joints. It must be remembered that the
overwhelming data comes from studies done at the knee
joint.

The spectrum of known systemic effects of IACI in
some way is similar to that following oral or intravenous
root of administration but still limited. However, the
characteristics of these effects are different, and this is
mainly due to the formulation of the IAC, a branched ester
and also due to the place of injection, the cavity of the joint.
Some of the effects following IACI were peculiar and
unique, that were not described following the oral or
intravenous roots of administration like the sickle cell crisis
in patients with sickle cell disease.

As had been shown, the HPA axis is the most studied
topic where most studies had shown a sharp drop of serum
cortisol level within hours to very low or undetectable
levels following IACI. This nadir lasts mostly for 2 days
and sometimes up to 4 days. The level and duration of
suppression and recovery are dependent on dose and type
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of IAC preparation and also on the number of joints
injected. Recovery is faster following MPA and betametha-
sone depot injection and longer following the acetonides.
Although the early suppression is so profound, only very
few patients from those who had an IACI with MPA had a
blunted serum cortisol response following ACTH stimula-
tion test, while following IACI of betamethasone prepara-
tions and cotrivazole, the percentage of patients with
blunted response is higher. These findings may have a
major impact on patients who are exposed to stressful
events like surgical procedures within a short period of time
following IACI. The adrenal gland should be assessed for
its ability to secrete endogenous steroids before embarking
on stressful procedures.

Our data on the effect on glucose metabolism is
pioneering with the previous lack of needed information
that already exists for oral or intravenous administration of
steroids. Prior to these studies, actually a diabetic patient
could not have a reliable answer for a legitimate question
by him: Doc, how will the injection affect my diabetes? So
it can be said that controlled diabetic patients will have a
transient significant increase in blood glucose levels for a
few days following IACI at the knee joint. The pattern of
increase following the Celestone-Chronodose is quite
uniform with an abrupt significant increase in blood
glucose levels within the first hour following the injection
and decline to normal levels after about 48 h. Mean peak
levels are around 300 mg%. Blood glucose increase
following MPA injection is more gradual and in some is
minimal with similar mean peak levels. More studies are
needed to explore the effects of the injection of other IAC
preparations at the knee joint, other joints, or even
following IACI at multiple joints simultaneously.

IACI had not only a positive subjective effect on pain
alleviation at remote joints but also positive objective
findings within a short period of time reflecting early
appearance of significant levels of the corticosteroid at the
serum. As expected, IACI resulted in a decrease in both
classic inflammatory markers, the ESR and CRP. The level
of decrease is variable but apparent within days lasting for
weeks to months. There was an immediate significant
decline in inflammatory cytokines like IL-2, IL-4, IL-6, IL-
7, IL-17, and TNFα within just few hours following the
IACI. There were also cases of remission especially in JIA
patients with multiple joint involvements where an IACI at
a single joint had a remissible effect on distant joints and
also on extra-articular manifestations.

There are nearly no reports linking IACI with systemic
infections. There is one case report of pulmonary and
articular tuberculosis following IACI in a very old woman.
Alertness to tuberculous infection in patients with advanced
age, immune-suppression, or comorbidities with or without
a history of tuberculosis is recommended.

The clinical significance of reduced serum levels of
acetylsalicylic acid following IACI in patients treated with
aspirin for different indications is still not known. It may be
that patients on chronic aspirin treatment need to increase
the dose of their aspirin for few days more or less following
IACI. More studies are needed to explore the consequences
of this effect.

Disclosures None.
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