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Septic complications after the use of glucocorticoids
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In numerous articles, monographs, and textbooks, the aspects
of local application of glucocorticoid injections at the cur-
rent stage of development of rheumatology are considered
from the point of view of expediency, effectiveness, and safety.
Factors affecting the effectiveness of this method are analyzed.
Periarticular and/or intra-articular injections of corticoste-
roids are included in various recommendations and protocols
for the treatment of arthrosis and rheumatic joint lesions avail-
able today. Objective. Determination of pathomorphological,
clinical and laboratory manifestations of the infectious process
after local administration of glucocorticoid drugs. Methods.
Clinical, anamnestic, laboratory, bacteriological and path-
omorphological data of 34 patients with infectious complica-
tions were analyzed. Results. The administration of long-acting
drugs was most often used: DIPROSPAN — 13 (38.2 %) cases;
KENALOG — 5 (14.7 %); DEPOS — 3 (8.8 %); FLOSTERON —
2 (5.9 %); a short-acting drug (methylprednisolone acetate
(METYPRED), hydrocortisone acetate) was used in 11 (32.4 %)
cases. At the time of hospitalization in the clinic, the infectious
process was in 8 (23.5 %) patients in the acute stage, 10 (29.4 %)
in the subacute stage, and in another 16 (47.1 %) in the chron-
ic stage, 13 (38.2 %) of which are in the active fistula phase.
Conclusions. Pathomorphological manifestations and signs
of a purulent-necrotic and purulent-inflammatory infectious
process (infectious complications) after local administration
of glucocorticoid drugs accompany and are closely statistical-
ly significantly interrelated with typical clinical and laboratory
manifestations (leukocytosis with a «shift of the leukocyte for-
mula to the lefty, an increase in ESR and level CRP) and etiolo-
gy («bacteriology») of the infectious process.

YV uucnennux nybnikayiax naeedeno acnexmu N0KANbHO20
3acmocy8anta i’ €KYl 2a0KOKOPpMUKoioie Ha CY4acHOMY
emani po36umky peemamono2ii 3 nozuyii doyinbHocmi, egex-
mugnocmi ma 6e3nexku. Ananizylomocsa YUHHUKY, AKI GHIU-
saiome Ha epekmusHicms Y020 memooy. llepuapmuryniapui
ma/abo 6HYmMpIiwHbLOCY2n0008i IH'E€KYII KOpmuKocmepoi-
0i8 6x004Amb y PIi3HI HAABHI HA CbO20OHI peKomenOayii ma
NpOMOKOU 3 NIKYBAHHA APMPO3Y i peGMAMUUHUX YPAAICEHb
cyenobie. Mema. Buznauumu namomopghonociuni ma Kiiui-
Ko-1abopamopHi nposaeu nio uac iHgexyiino2o npoyecy nic-
7151 TOKANbHO20 88€0eHHS 2NIOKOKOPMUKOIOHUX npenapamis.
Memoou. IIpoananizosano KiiHiuHi, AHAMHECMUYHI, KJIHI-
Ko-nabopamophi, 6akmepiono2iuHi ma namomop@onociuni
nokasnuxu 34 nayicumis i3 iHgheKyiiHuMU YCKAAOHEHHAMU.
Pezynomamu. Haiibinbw wacmo 3acmocogyganocb 6eeden-
na npenapamie mpuganoi 0ii: DIPROSPAN — 13 (38,2 %)
sunaokie, KENALOG — 5 (14,7 %), DEPOS — 3 (8,8 %),
FLOSTERON — 2 (5,9 %); xopomkodiouuii npenapam (me-
muanpeorizonony ayemam (METYPRED) i eiopoxopmu3zo-
Hy ayemam) 3acmocogygascsa 6 11 (32,4 %) eunaokax. Ha
Momenm eocnimanizayii 6 KIIHIKY ingexyilinuil npoyec 6y8
v 8 (23,5 %) nayienmis y eocmpii cmaoii, 10 (29,4 %) —
nideocmpii ma we y 16 (47,1 %) — xponiuniti cmaoii, 13
(38,2 %) 3 sxux 6 axmueHiu Hopuyesiu @a3zi. Bucnosku.
ITamomopghonoziuni npossu 1 03HaKU EHIUHO-3ANANLHO20
ingexyitinoco npoyecy AK YCKAAOHEHHS RNICAA JTOKANbHOZO
66€0eHHA 2I0OKOKOPMUKOIONUX Npenapamié cynpogooicy-
10MbCA Ma MiCHO CMAMUCMUYHO 3HAYUMO B3AEMONOG A3AHI
3 MUNOGUMU KIIHIKO-T1abopamopHumu npossamu (1euxo-
yumos i3 «3cy8om Jnetkoyumapuoi opmyau 61ieoy», nio-
BUUjeHHA WEUOKOCMI OCIOAHHA epumpoyumie i pieHsa
C-PE) 1 emionozicio («baxmepionozieioy) ingexyiinozo
npoyecy. Knwwuosi crnosa. [nioxoxopmuxocmepoiou, cen-
MmuyHul apmpum, IH'€Kyii 2AKOKOPMUKOiOi8, KONIHHUL
cyenob, diacHocmura, 0cmeoapmpunm.
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Introduction

Numerous articles, monographs, and textbooks,
analyze aspects of the use of, in particular, intra-ar-
ticular injections of glucocorticosteroids (GCs)
or, in general, their local use at the current stage
of the development of rheumatology from the point
of view of expediency, effectiveness and safety; fac-
tors affecting the effectiveness of this method [1, 2].
The available information from literary sources [3, 4]
demonstrate that the complete absence of signs and
symptoms of inflammation after intra-articular ad-
ministration of HA persisted even 6 months after in-
jection in 67—-82 % of patients. Such publications “in-
spire” practicing doctors, and the results of surveys
of rheumatologists indicate the widespread use of lo-
cal injection therapy with glucocorticoids: more than
90 % of them have the technique, and 22 % of the re-
spondents performed more than 50 injections per year
[5]. At the same time, repeated multiple intra-articu-
lar injection is considered “routine” — the maximum
number can be up to 10 in one patient. The largest
number of intra-articular injections is usually per-
formed in the knee joints, followed by the supracal-
caneal-tibia and radiocarpal joints, and introduction
into mucous bags of various localization. Para-arti-
cular “blockades” and “blockades” of enthesis sites
are often performed (for epicondylitis, various syn-
dromes in athletes, and even acute sports injuries and
nerve compression syndromes) [6—10].

Periarticular and/or intra-articular injections
of corticosteroids are included in various recommen-
dations and protocols available today for the treat-
ment of arthrosis and rheumatic joint lesions with
pronounced local inflammation and pain. In patients
with chronic rheumatic diseases, preference is given
to the use of long-acting HA. In the case of a mode-
rately expressed local inflammatory process methyl-
prednisolone acetate should be used as a drug of me-
dium duration [11-13]. Hydrocortisone acetate is
chosen for moderately and mildly expressed arthritis,
secondary synovitis, bursitis and peri-articular pro-
cesses, as a short-acting drug.

Characteristic of the group of inflammatory and
degenerative-dystrophic diseases of the musculo-
skeletal system, the chronic inflammatory process
is accompanied by the development of local trophic
disorders of the structural and functional state of tis-
sues and a number of systemic disorders in the body
in general (metabolic, immunological), which deter-
mine the presence of resistance to treatment, the level
of adverse reactions and complications This “globali-
ty of negative changes” dictates the need for complex

therapy, which includes pathogenic and symptoma-
tic agents, as well as non-pharmacological methods
of correction and influence.

The frequency of complications of local glucocor-
ticosteroid therapy is inversely proportional to their
severity. Thus, the most common situation is the de-
velopment of microcrystalline inflammation at the in-
jection site, which is manifested by an unexpected
increase in pain on the first day after the injection.
Such a reaction occurs during the use of massive do-
ses of drugs and, in most cases, passes on its own
after 24-36 hours.

Purpose: to determine clinical and laboratory and
pathomorphological manifestations during the infec-
tious process after local administration of glucocorti-
coid drugs.

Material and methods

The research materials were reviewed and ap-
proved at the meeting of the bioethics commission
of the State Establishment “Institute of Traumatology
and Orthopedics of the National Academy of Scien-
ces of Ukraine” (Protocol No. 3 dated 23.05.2024).

The study involved an assessment of clinical, his-
tory, clinical-laboratory, bacteriological and patho-
morphological indicators of 34 patients with infec-
tious complications in certain parts of the limbs
and trunk, which developed after local administra-
tion of glucocorticoid drugs used for the treatment
of rheumatological and/or degenerative-dystrophic le-
sions of the joints and para-articular tissues. Of them,
19 (55.9 %) patients were female and 15 (44.1 %) were
male, aged 24 to 75 years (mean (54.8 + 14.9) years).

Clinical, laboratory (microbiological, histomor-
phological, general clinical studies) and other para-
clinical (history) data were analyzed to establish
the features and frequency of individual manifes-
tations of infection, to determine the significance
of the relationships between the obtained indicators.

During the analysis, the integral conclusions
of the microbiologist and the pathologist were evalu-
ated and determined, which contained information
about the type of microorganisms, the form of foci
of osteomyelitis or purulent inflammation in the tis-
sues of the joint, para-articular tissues, soft tissues
of the limbs (muscles, ligaments, tendon apparatus,
subcutaneous fiber, skin), types and morphological
features of inflammation in the tissues of the cell and
damage to bone tissue due to osteomyelitis.

Statistical processing of the obtained material
was carried out using the analysis of frequency and
summary tables, conjugation tables and methods
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of descriptive statistics and visual assessment of data
variability in groups.

Results

Interrelationships of clinical and laboratory and
pathomorphological signs of the pathological pro-
cess, dystrophy in tissues

Analysis of history values made it possible to
find out information about local intra-articular and
para-articular injections of glucocorticoid drugs.
Long-acting drugs were most often used: DI-
PROSPAN — 13 (38.2 %) cases, KENALOG — 5
(14.7 %), DEPOS — 3 (8.8 %), FLOSTERON — 2
(5.9 %); a short-acting drug (methylprednisolone ac-
etate (METYPRED) and hydrocortisone acetate) was
used in 11 (32.4 %) cases. In 12 cases, it was admini-
stered once, twice — in five patients, three times and
“more than twice” — in 7 people. In one case, there
were injections six, seven, thirteen and twenty times.
Two patients had 5 injections each and another two
had 10 injections.

Infectious complications developed during the treat-
ment of theumatological and/or degenerative-dystrophic
lesions of the joints (knee — 15, shoulder — 9, supra-
calcaneal-tibia — 3, iliac — 2) and degenerative-dys-
trophic lesions of para-articular tissues (four inser-
tions into the area of the Achilles tendon and one in
the ulnar and prepatellar bursa).

In practice, tissue infection after intra-articular
and para-articular administration of HA had clinical
manifestations in the form of septic arthritis (synovi-
tis) — 26 (76.5 %), of which septic destructive arthri-
tis — 12 (35.3 %); osteomyelitis — 7 (20.6 %); necro-
tizing fasciitis, abscess and/or tissue phlegmon — 3
(8.8 %); septic bursitis — 3 (8.8 %), which belong to
serious adverse reactions (complications).

The underlying disease, treated by local adminis-
tration of glucocorticoids, lasted from 2-3 weeks (in
cases of para-articular bursitis) to ten or more years
(in cases of systemic diseases and degenerative-dys-
trophic lesions of joints and para-articular tissues).
At the time of hospitalization, the infectious process
was detected in 8 (23.5 %) patients in the acute stage,
10 (29.4 %) in the subacute stage, and in other 16
(47.1 %) in the chronic stage, 13 (38.2 %) were found
to have an active fistula phase.

29 (85.3 %) subjects were shown to have mode-
rate and severe subcompensated concomitant disor-
ders: 8 (23.5 %) cases — diabetes mellitus (which
is a relative contraindication for the use of HA); 13
(38.2 %) — diseases of the cardiovascular system (such
as ischemic heart disease, hypertension of the 2" and
even 3™ degrees, signs of heart failure of the 1* and

2 degrees); 6 (17.6 %) — peptic ulcer disease
of the stomach and duodenum; 12 patients (35.3 %) —
hematological or respiratory, genitourinary diseases;
2 (5.9 %) — oncological diseases. Usually, comorbid
conditions had the character of combinations.

Pathogens that were isolated in the case of bac-
teriological examination of tissues obtained intra-
operatively during remedial surgical intervention,
were considered to be the etiological factor (causing
agent) of the infectious complication. In almost all
cases (except one), monocultures were distinguished.
Staphylococcus aureus (S. aureus — 19 (55.9 %))
was mainly found. Its prevalence in etiology is con-
firmed by serological studies of blood sera of patients
in the time course of the disease. Other pathogens
S. haemolyticus, Enterobacter spp., Moraxella oslo-
ensis, Eubacterium, E. faecalis, S. epidermidis were
found in one case each. A combination of infection
(S. haemolyticus and Enterobacter spp.) was recorded
in one case (2.7 %). In 2 patients, resistant strains
were isolated: S. aureus (MRSA) and S. epidermidis
(MRSE). In 10 patients, pathogens could not be iso-
lated during bacteriological examination of the surgi-
cal material, but “positive” results were obtained as
a result of the examination of secretions from the fis-
tula in the preoperative period in 9 of them.

The following were considered the main clini-
cal and laboratory indicators, generally recognized
as criteria and parameters of the severity of the in-
flammatory (infectious) process: leukocytosis, in-
creased levels of ESR and C-RB. Since the infectious
complication was mainly subacute and chronic in
26 (76.5 %) patients, the number of cases with sig-
nificant leukocytosis was small, and the average
indicator was (7.9 + 2.9) x 10%1. At the same time,
the ESR level increased significantly in most pa-
tients (above the norm in 28 (82.4 %)), the average
indicator (40.3 + 22.8) mm/h. Unfortunately, the use
of semi-quantitative methods of determination in pre-
vious years and documentation of the degree of in-
crease in the level of C-RB (1, 2, 3 or 4 “pluses”) did
not allow us to monitor the true picture of changes in
this indicator under different clinical manifestations:
18 (52.9 %) people had an indicator of 4 “pluses” —
a pronounced increase; 5 (14.7 %) — 3; 4 (11.8 %) —
2 “pluses”.

Over time, in the case of a long course and chronic
infection, a decrease in “red blood” indicators was
noted, mostly in female patients (statistically signi-
ficant dependence on gender): the number of eryth-
rocytes — the average value (3.98 £+ 0.68) x 10'%/ 1
and hemoglobin level — the average indicator
(116.5 £ 23.7) g/l.
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In the protocols (conclusions) of pathomorpho-
logical examination of biopsy material, which was
removed during remedial surgical interventions on
bones, joints and soft tissues and sent to the patho-
morphology laboratory, the most frequent diagnosis
of the pathologist was “osteoarthritis” — 22 (64.7 %)
patients. Under this condition, one of the cases is spe-
cific tuberculous osteoarthritis, i. e., the glucocorti-
coid drug DIPROSPAN was used (twice injected into
the elbow joint) in a patient for intra-articular injec-
tion in the presence of not just an infectious process
in the joint, but chronic bone and joint tuberculosis.
In 3 cases (8.8 % each) pathomorphological diagno-
sis of “arthritis, synovitis” and “chronic osteomyeli-
tis”, in 2 cases (5.9 % each) — “bursitis” and “tissue
phlegmon”, in 1 case (2.9 % each) — “tendinitis” and
“dermatitis”.

In the case of an infectious-inflammatory process
in the bone tissue (due to “osteoarthritis” and “osteo-
myelitis”), 17 (50.0 %) biopsies indicated a destruc-
tive form, and 1 a fibrosing one.

The infectious-inflammatory process had
the character of “fibrinous-purulent” in 22 (64.7 %)
cases, “productive” in 5 (14.7 %) and “fibrinous” in
2 (5.9 %) patients. The rest of the episodes had one
each: “purulent”, “diffuse purulent”, “purulent and
productive”, “specific granulomatous”. The material
of the examined tissues indicates the presence of: “fi-
brinous-hemorrhagic” exudate (1), 2 individuals —
“productive component”, 3 — “organization”. We did
not find purulent-hemorrhagic exudate, serous, se-
rous-fibrinous or productive-infiltrative inflammation
in any of the available results.

“High activity” of the pathological process in tis-
sues was noted in 13 (38.2 %) biopsies, “low activi-
ty” in 2 (5.9 %). Also, in 2 cases, “microabscesses”
were visualized. “Osteonecrosis” (7 — 20.6 %) was
detected in the destructive form of osteoarthritis or
osteomyelitis: “extensive” and “multiple interstitial”
and “complete sequestrations” in 4 patients, and “mi-
crosequestrations” in two additional observations.
Osteoarthritis in 6 (17.6 %) cases was accompanied
by the destruction of articular cartilage, in 2 (5.9 %)
by its necrosis, and tendinitis by extensive tendon
Necrosis.

“Arthritis in the phase of synovitis” and “phleg-
mon of soft tissues” were accompanied by “highly
active” fibrinous-purulent and/or fibrinous inflamma-
tion, “bursitis” and “tendinitis” — inactive fibrinous-pu-
rulent and/or productive, “dermatitis” — inactive
diffuse purulent process. “Osteoarthritis” and “os-
teomyelitis” showed different activity, mainly fibri-
nous-purulent inflammation, while low activity was

combined with productive inflammation, and high
one with fibrinous-purulent inflammation, although
these differences were not statistically significant.

The relationships between “pathomorphological
diagnosis” and “character of inflammation” described
above were statistically significant (criterion  : 77.58;
p = 0.001). The relationships between the “character
of inflammation” and the form of the pathological
process were the same (criterion y?: 8.47; p = 0.037):

1) productive inflammation <« fibrotic form;

2) fibrinous-purulent and/or purulent inflamma-
tion < destructive form.

“Low activity” of the productive pathologi-
cal process in the case of osteoarthritis formally
had a statistically significant relationship (criterion
¥*: 15.0; p = 0.005) with two cases of infectious com-
plication of intra-articular injection of KENALOG
into the shoulder joint. The consequences of using
the same tool in 3 more cases (two knee and shoulder
joints) were also not accompanied by the “activity”
of the process of fibrinous-purulent inflammation.
But the small number of cases in the study does not
allow us to confidently indicate the clinical signifi-
cance of such facts.

More significant and biologically justified, statis-
tically significant (criterion ¥* 9.92; p = 0.019) are
the relationships between the “activity” of the patho-
logical process and the values of the “semi-quantita-
tive” determination of the C-RB level.

The destructive form of osteoarthritis or osteomy-
elitis was accompanied by more significant increases
in the level of ESR (Student's test t =2.927; p = 0.006)
and the level of C-RB (criterion ¥* : 11.54; p = 0.021),
approaching the upper limits of the normal level
of leukocytes with a “shift of leukocyte formula to
the left” (Student's t test = 2.298; p = 0.029), by a de-
crease in hemoglobin level (Student's test t = 2.493;
p = 0.018) and the number of blood erythrocytes (Stu-
dent's test t = 2.260; p = 0.031).

“High activity” of the pathological process pro-
voked a marked increase in the ESR level (Student's
t test = 4.269; p < 0.001).

Cases of fibrinous-purulent inflammation in biop-
sies led to a violation in the results of the “coagulo-
gram” study, namely an increase in the level of fi-
brinogen in blood plasma (Student's test t = 3.096;
p =0.004).

The etiology of the infectious process was also sta-
tistically significantly related to the results of patho-
morphological studies. However, in all cases when
the pathogen was identified in the “operative mate-
rial”, the presence of fibrinous-purulent or purulent
inflammation was pathomorphologically determined
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(criterion y* 11.54; p < 0.001), and the vast majority
of episodes when during bacteriological examination
“operational material” pathogens could not be iso-
lated, pathomorphologically it was accompanied by
the presence of productive inflammation.

Discussion

Serious adverse reactions, such as: septic arthritis,
tendon ruptures, anaphylactic reactions, angioneuro-
tic edema after local administration of HA, according
to literature sources, occur quite rarely. Unfortunate-
ly, complications from an intra-articular infection can
even lead to severe sepsis. Another serious compli-
cation and severe variant of this problem, which is
described in the literature, is the formation of an ab-
scess and/or phlegmon after intramuscular injection
and necrotizing fasciitis, trophic disorders.

Violation of tissue trophism of the limb, changes
in their structure and function — “infectious dystro-
phy” of bones, muscles, tendons, skin — a complex
of pathological dyscirculatory, ischemic-necrotic,
dystrophic, atrophic, exudative and productive in-
flammatory, reparative and regenerative changes that
are combined in different ratios of manifestations and
create a complex picture of a complex impression,
were observed in different degrees of severity in all
patients. Pathomorphological confirmation of this is
shown by the following manifestations:

— 17 (50 %) patients with bone tissue destruction
(of which 5 (14.7 %) — combined with osteonecro-
sis, 3 — with articular cartilage necrosis, 2 — with
microsequestrations);

— one case of extensive osteonecrosis due to fibri-
nous-purulent highly active inflammation of the tis-
sues of the articular parts of the femur and tibia (os-
teoarthritis of the knee joint);

— 3 patients (8.8 %) with degenerative-dystrophic
changes in the articular cartilage of the shoulder and
knee joints without osteo- and chondronecrosis;

— one case of extensive tendon necrosis
of the Achilles tendon;

—two cases of increased fibrosis of the dermis, di-
latation of the vessels of the dermis, pronounced focal
and diffuse inflammatory infiltration by mononuclear
cells, macrophages and plasma cells.

And these are manifestations of only the most sig-
nificant degrees of severity, which make up 70.6 %
of all observations. Average, and even more so low,
can not even be listed.

Manifestation of trophic disorders in the bones
due to osteoarthritis or osteomyelitis can be conside-
red significant fibrosis of the capsule of the inflam-
matory-destructive center, which leads to a reduc-

tion of the microcirculatory channel of the capsule
tissues, interstitial osteonecrosis, as well as fibrone-
crosis of the capsule tissues. In paraosseous soft
tissues, there is progressive fibrosis with reduction
of the microcirculatory bed, as well as inflammato-
ry-necrotic vasculitis, which causes large interstitial
and focal fibronecrosis, fibrosis of the dermis with
atrophy of the epidermis and skin appendages, reduc-
tion of the microcirculatory bed of the dermis, focal
fibronecrosis, sometimes persistence of areas of gra-
nulation tissue with chronic productive inflammation.

Dystrophic processes in the tissues of many pa-
tients were already present at the time of the occur-
rence of an infectious complication after local admi-
nistration of glucocorticoids (the latter were often
used for degenerative and chronic inflammatory pa-
thology of joints and para-articular tissues). But these
violations significantly increased and progressed “for
the first time” after the direct local effect of HA, “for
the second time” after the emergence and develop-
ment of the infectious process. On the other hand,
the progression of trophic disorders after the local
application of glucocorticoids "contributed" to a de-
crease in tissue resistance to infection and an increase
in the probability of the occurrence of an infectious
process against the background of the negative effect
of HA. Even more sad is the fact, repeatedly con-
firmed by us, that glucocorticoids were administered
during an already existing latent infectious process in
degenerative-dystrophically changed tissues (para-ar-
ticular soft tissues, synovial bursae, tendons and their
entheses, joints), and trophic disorders progressed
under the influence of both factors: both the nega-
tive atrophic effect of HA and the dystrophic effect
of infection.

Conclusions

Pathomorphological manifestations of a puru-
lent-necrotic and purulent-inflammatory infectious
process, as a complication after local (especially in-
tra-articular) administration of glucocorticoids in
most observation patients can be characterized as
osteoarthritis (osteomyelitis of the epimetaphyseal
articular part of the bone), a destructive form of fibri-
nous-purulent nature of highly active inflammation
severe trophic disorders in tissues (extensive osteo-
necrosis and/or chondronecrosis), accompanying and
closely statistically significantly interrelated with:

— typical clinical and laboratory manifestations
(leukocytosis with a “shift of the leukocyte formula
to the left”, an increase in ESR and the level of C-RB,
later a decrease in the level of hemoglobin and
the number of erythrocytes in the blood, disturbances
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in its rheology) of such nosologies as abscess and/or
phlegmon of para-articular soft tissues, necrotizing
fasciitis or ligamentitis, septic bursitis, septic arthri-
tis-synovitis, septic destructive arthritis, osteomyeli-
tis of articular parts of bones;

— the etiology (“bacteriology”) of an infectious
complication — in the form of active “destruction”
and “dystrophy” of infected tissues with the presence
of verified pathogenic microorganisms, in contrast
to the “productive nature” of pathohistology, when
no pathogens were identified during bacteriological
examination.
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