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ENDOLYMPHATIC ANTIBIOTIC THERAPY IN PATIENTS WITH RECURRENT
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Abstract. Endolymphatic and lymphotropic therapies have recently been applied across
various medical fields, including acute surgical abdominal conditions, urology, gynecology,
traumatology, phthisiology, and oncology. These therapies are used for both prevention and
treatment of complications in urogenital diseases.

Objective: To review the literature on the efficacy of endolymphatic antibiotic therapy
in men with recurrent urogenital diseases resistant to conventional antibiotic treatment.

Materials and methods: A comprehensive literature search was conducted using
PubMed, Scopus, Web of Science, Medline, and Wiley Online Library for publications from
2015 to 2025. Fifty full-text, English-language articles were selected based on inclusion
criteria: open access, high methodological quality, and relevance. Studies of low quality,
conference abstracts, and articles without full-text access were excluded.

Results and Conclusions: Endolymphatic antibiotic administration is recommended as a
primary treatment for men with acute inflammatory urogenital diseases. Literature analysis
shows broad applications of endolymphatic and lymphotropic therapies in surgery, urology,
gynecology, traumatology, phthisiology, oncology. Further research is needed to optimize drug
selection, dosage, and administration schedules. Enhancing immune function through
lymphological methods appears promising.

Keywords: anti-infective agents; drug resistance; endolymphatic infusion; urinary tract
infections.

JacTypsi aHTHOMOTHKOTEepanuAFa Te3iM/[i KaliTajlaMa yporeHuTa/IAbl aypyJ/iapbl 6ap
HayKacTapja HAomuMGaTuKablK aHTHOMOTHKOTepanus: d/jeduerrepre oy

Auroaitys1sl BaTem
Koxxa Axmet fcayu aTeiHAarbl XablKapasblK Ka3aK-TYPiK YHUBEpCUTeTi
JKorapel MeMITMHAJIBIK, OKY OPHBIHAH KeliHri 6isiM 6epy dakynbTeTi
(IIemvkenT, KazakcraH)

AHpaTna. OHAOMUM@ATUKaNbIK >koHe JHUMGOTPONTHIK  Teparus >KaKbIHZA
abJOMUHABABI JKe[el XUPYPTUsUIbIK, aypy/ap, ypPOJIOTUs, THHEKOJOTHs, TPaBMaTOJIOTUS,
bTU3MATPUS )KoHE OHKOJIOTHS CUSIKTHI OipHellle MeAMIIMHAJIBIK, cananapfa KoJiAaHbIC Tabya.
Byn Tepanusinap yporeHUTasibl aypyJiapAblH aCKbIHY/JIapbIHbIH aliblH any >XoHe eM/iey/e
rav/janaHblIazbl.

24

Received: 02.11.2025 / Accepted: 11.12.2025


http://doi.org/10.47526/YJoHS-2025.3-14
https://orcid.org/0009-0001-1400-6281

Yassawi Journal of Health Sciences, Ne3(3), 2025 ISSN-p 3080-8707
ISSN-e 3080-8715

Makcatbl:  [lacTypii aHTUOMOTHKOTEpArusiFa Te3iM/li KalTajiaMa ypOTe€HUTas/IbI
aypyJiapbl 0ap ep ajamzapza SH0/MMGATHUKA/IBIK, aHTUOMOTHUKOTEepanMUsIHbIH THIM/TIriH
3epTTey MaKCaThIH/Ia 9/le0reTTep/i 1I0Ty.

Opicrepi: PubMed, Scopus, Web of Science, Medline >xaHe Wiley Online Library
nepekkopsapbiHga 2015 xbeingan 2025 xblaFa JediHri Mep3imze azebuerTep/i KaH-KaKThl
i3gey Kyprisiigi. Ipikrenren 50 TOJ/bIK MITIH/ aFbUILLIBIH TUTIHZETT MaKaia KAMTbUI/bI, €HTi3Y
KpUTEepUI/epi: alllbIK KO/DKETIMZITIK, )KOFaphl 9/liCTEMEJTIK carla >KoHe PeJIeBaHTThLIbIK. TeMeH
camasnbl 3epTTeysnep, KoH(epeHLMs OasHAaManapbl >K9He TOJIBIK MITiHI >KOK Makasasap
aJIbIHBIM TaCTa/l/bl.

HaTwkesiepi MeH KOPBITBIH/BLIAPbI: DHJ0JUM(aTHKAIbIK aHTUOMOTHK eHri3y epJiep/e
Xefen KaObIHYy ypOTeHWTanAbl aypy/apAbl eMzeyze Herisri dfic peTiHAe YCBhIHBIIAJbI.
OziebuerTep Tangaybl SHAOMMM(MATHKANBIK XoHe TUM(OTPONTHIK, TeparUsHbIH, XUPYPrus/a,
yposiorUsiia, TUHEKOJIOTHsila, TpaBMaToJIOTHsAZia, PTU3MATPHsja, OHKOJIOTUSI/IA ’K9HEe JCKepU
Jlajla XMpYPrysiCbIH/a KeHIHEH KOJIJaHbI/IaThIHBIH KepceTei. [Iapinepai TaHgay, 103achl )XKoHe
€Hri3y peXXuM/IepiH OHTaWIaH/bIPY YIUIH KOChIMILA 3epTTeysiep KaxeT. VIMMYH/BIK )KyleHIH
KbI3MeTiH /NUMGOMOTUSNBIK JZIiCTep apKbLIbl bIHTAJAHABIDY eMeyiH TUiMALIIriH
apTTHIPY/IbIH, TTE€PCIIEKTUBAIIBI XKOJIIapPbIHBIH, 0ipi 60/IBIN TaObIIA/bI.

Tyuin ce3jep: AaHTUMHUKDOOTHIK ~ 3aTTap; JI9pi-IopMeKKe  Te3iM/IIK;
9H10IMM(ATHUKATBIK, UH(Y3US; 39D IIbIFAPY ’KOJIJapPbIHbIH, WH(bEeKIIMsIaphl.

IHaomMpaTyeckasi aHTUOMOTUKOTepanusl Y NAal{HeHTOB C PeliUBUPYHOIIUMH
yPOreHNTa/IbHBIMHU 3a00/1eBAHUSIMH, Pe3UCTEHTHBIMH K TP/ JUL{HOHHOM
AHTUOMOTUKOTEpanuu: 0030p IMTepaTypbl

Aiir6aitynsl Barem
MexxayHapoaHbIM Ka3axCKO-TYpPeLKUU YHUBepCcUTeT MMeHU Xopka Axmes fcaBu
@dakynbTeT BBICIIEr0 MeIULIMHCKOT0 Toc/ieBy30Bckoro oopasoBanus (LLIsivkeHT, KazaxcraH)

AnHOTanusa. HomuMbaTHdeckas U TMMGOTPOITHAs Teparvs B Toc/iefiHee BpeMsi
TIPUMEHSIeTCST B Pa3/MUHBIX MeJULMHCKUX 00/acTsX, BK/IOYasi OCTpble XHWPYyprudeckvie
3abo/1eBaHysT OPIOIITHOM MOMOCTH, YPOJIOTHIO, TUHEKO/IOT IO, TPAaBMAaTOJ/IOTHI0, (PTU3MATPUIO U
OHKOJIOTHIO. OTH MeTO/bl WCIO/Nb3YIOTCS KakK [/isi MPOQUIAKTUKU, TaK W [JJis JieueHusi
OCJIO)KHEHUH yPOTeHUTA/IbHBIX 3a00/1eBaHUH.

Lens wuccnepoBanusi: IIpoBectt 0630p s;wmrepatypel  TI0 3G GHEKTUBHOCTH
3HA0/UM(pATUUECKOH  AaHTUOMOTMKOTEpAarMM Y  MY)KUMH C  PelUAWBUDPYIOIIMMU
ypOTeHUTaTbHBIMU 3a00/1eBaHUSIMH, Pe3UCTEHTHBIMU K TPAIUL[MOHHONW aHTUOMOTHUKOTEPAIiu.

Mertoab! ucciefioBaHus: [1poBeieH KOMIIEKCHBIN TTOMCK JIMTePATyphl B 0a3ax JAaHHBIX
PubMed, Scopus, Web of Science, Medline u Wiley Online Library 3a mepuog c 2015 ro 2025
roabl. OtobpaHo 50 TIOHOTEKCTOBBIX CTAaThM Ha AHI/IMACKOM SI3bIKE, COOTBETCTBYIOIIMX
KPUTEPUSM BKJIFOUEHMS: OTKPBITBIM JOCTYyT, BBICOKAs MeETO/0/IOThYecKasi KadyecTBO W
pe/ieBaHTHOCTb. VICK/TIOUeHBbI HWCC/e/JOBaHUsT HU3KOTO0 KaueCTBa, Te3WChl KOHGbepeHLUH |
cTaTby 0e3 IO/IHOr0 TeKCTa.

PesynbTaThl YW BBIBOABL:  OHAOJUMQATUUECKOe  BBeJIeHHe  aHTUOMOTHKOB
peKOMeHlyeTcsi B KaueCcTBe OCHOBHOIO MeTOJa JieueHHWs MYXUYMH C OCTPbIMU
BOCITa/IUTe/IbHBIMA YPOT€HUTA/IbHBIMU 3a00/1eBaHUSIMUA. AHa/lIW3 JIUTEPaTyphl TOKa3bIBaeT
IIMPOKOe TIpUMEeHeHue »>HAOMMM@aTUUecKol W JUMGOTPONHON Tepanvud B XUPYPruw,
ypPOJIOTUH, THHEKOJIOTUM, TPaBMAaTOJIOTHH, (DTU3UATPUM, OHKOJIOTHM W BOEHHOM I10J/IeBOM
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xupypruu. TpeOyroTcsi fanbHeNIe UCcaejoBaHus [l ONITUMU3AL[K BbIOOpa IpernapaTos,
[IO3UPOBOK Y DeXUMOB BBeJleHUs. YCWeHHe UWMMYHHOM (QYHKLIMM C TOMOLbIO
MUM(OIOrnYeCcKUX MeTO/I0B Mpe/iCTaB/IsSIeTCsl TePCIIeKTUBHBIM.

KroueBble ¢10Ba: NPOTHBOUH(EKLIMOHHbIE CPe/ICTBA; JIeKapCTBeHHasl YCTOMUYUBOCTb;
SHJ0MMM(aTHYecKast UHQY3Ust; THPEKLIMU MOUeBbIBOASIMX My Te.

Introduction

Endolymphatic and lymphotropic drug delivery strategies have emerged as promising
alternatives to conventional systemic antibiotic therapies, particularly in disciplines such as
abdominal surgery, urology, gynecology, and oncology, where optimizing pharmacokinetics
and minimizing systemic toxicity are critical [1-3]. Their relevance is especially notable in the
management of recurrent urogenital infections, where rising antimicrobial resistance
significantly impairs the efficacy of traditional treatment regimens [4-6]. A key limitation of
systemic antibiotic administration lies in its insufficient tissue penetration. For example, the
prostate tissue-to-plasma ratio of piperacillin is only approximately 36%, underscoring the
challenge of achieving adequate therapeutic concentrations in target organs [7]. In parallel, the
emergence of multidrug-resistant uropathogens has contributed to persistent infections and high
recurrence rates, particularly in chronic and recurrent urogenital conditions [8, 9]. In response to
these challenges, alternative delivery routes such as endolymphatic and lymphotropic antibiotic
administration have been increasingly explored. Endolymphatic antibiotic therapy (ELAT),
which involves the direct administration of antimicrobial agents into the peripheral lymphatic
system, enables targeted drug accumulation in regional lymph nodes and infected tissues. This
not only improves local efficacy but also modulates immune responses through interactions
with lymphatic immune cells [10]. Recent studies have revisited the clinical utility of ELAT in
patients with urogenital infections refractory to standard systemic therapies, demonstrating
prolonged local drug retention, enhanced therapeutic outcomes, and reduced systemic exposure
[11, 12]. Moreover, lymphotropic antibiotic delivery has shown efficacy in the treatment of
peritonitis of diverse etiologies and has been proposed as part of a novel therapeutic approach in
conditions such as fibroplastic induration of the penis, particularly when combined with nitric
oxide therapy [13]. Given the growing need for effective and targeted treatments in the era of
antimicrobial resistance, this review aims to provide a comprehensive analysis of the current
evidence on the efficacy, mechanisms, and clinical applications of endolymphatic antibiotic
therapy in male patients with recurrent urogenital infections unresponsive to conventional
antibiotic regimens.

Objective: To review the literature on the efficacy of endolymphatic antibiotic therapy
in men with recurrent urogenital diseases resistant to conventional antibiotic treatment.

Materials and methods. A systematic search of literature from 2015 to 2025 was
conducted using PubMed, Scopus, Web of Science, Medline, and Wiley Online Library. The
inclusion criteria were English language, open access, and availability of full text; exclusion
criteria included conference abstracts and low methodological quality studies. Fifty articles
were selected for detailed analysis. The selection process followed PRISMA guidelines (Table
1).
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Table 1. PRISMA diagram
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Risk of Bias Assessment. Since this review is based on published literature, a
qualitative assessment of the risk of bias was performed for all included studies. Each article
was evaluated according to key methodological criteria: clarity of study design, adequacy of
sample size, presence of control groups, transparency of randomization (if applicable),
completeness of outcome reporting, and potential conflicts of interest. For randomized
controlled trials, the Cochrane Risk of Bias 2.0 (RoB 2) domains were considered. For non-
randomized studies, relevant criteria from the ROBINS-I tool were applied. Each study was
categorized as having a low, moderate, or high risk of bias based on the overall assessment of
these domains. Discrepancies between reviewers were resolved by consensus. Because this
work is a literature-based review, no formal statistical weighting or meta-analysis was
performed, and the results of the bias assessment were used qualitatively to interpret the
strength and reliability of the available evidence.

Results and Discussion. In urological practice, particularly among geriatric patients
and individuals with immunosuppression, conventional systemic antibiotic therapy often fails
to achieve sufficient drug concentrations in lymphatic structures involved in urogenital
infections [14]. This pharmacokinetic limitation compromises the efficacy of treatment,
contributing to persistent or recurrent infections. Recent studies have demonstrated that
endolymphatic antibiotic therapy (ELAT) can lead to significant clinical improvement in
patients with conditions such as prostatitis, epididymitis, and pyelonephritis, while utilizing
lower antibiotic dosages compared to traditional systemic administration [15]. This reduction in
dosage not only minimizes systemic toxicity but also potentially mitigates the emergence of
antibiotic resistance. Furthermore, experimental and clinical data suggest that the sustained
presence of antimicrobial agents within regional lymph nodes enhances local immune responses
and helps contain the infection at the primary site [16]. Notably, the saturation of
reticuloendothelial cells within lymphatic tissue appears to play a pivotal role in preventing
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microbial dissemination and the progression to systemic inflammatory responses or sepsis in
the context of urogenital infections [17].

Application of Endolymphatic Antibiotic Therapy Across Various Medical
Disciplines. Endolymphatic antibiotic therapy has demonstrated a significant reduction in the
recurrence rate of erysipelatous inflammation, decreasing from 16.9% to 2.6%. This high
efficacy is likely due to the early eradication of streptococcal infection reservoirs within the
lymphatic system [18]. In a cohort of 160 patients with lung abscess, pneumonia, and chronic
purulent bronchitis, treatment with gentamicin, brulamicin, pentrexyl, ketocef, and claforan via
endolymphatic administration resulted in notable improvements in immune responsiveness.
Delivering antibiotics directly into peripheral lymphatic vessels facilitates the saturation of
reticuloendothelial components in lymph nodes, thereby enhancing their barrier function and
preventing the dissemination of infection and multi-organ failure [19]. Furthermore, the
efficacy of endolymphatic antibiotic therapy was assessed in pediatric patients suffering from
chronic renal failure due to calculous etiology. The approach of short-course, lymphotropic
antibiotic administration minimized systemic toxicity, particularly protecting structurally
compromised renal tissue. Clinical data indicated that patients receiving regional
endolymphatic antibiotics alongside conventional treatment exhibited earlier clinical
improvement, with no incidence of acute exacerbation of calculous pyelonephritis or renal
failure progression during the early postoperative phase [20]. Additionally, pharmacokinetic
studies of ceftriaxone following endolymphatic infusion revealed sustained high drug
concentrations in peritoneal exudate over a 24-hour period, supporting prolonged antimicrobial
activity. The combination of antibacterial agents administered through both endovascular and
endolymphatic routes was associated with accelerated recovery of organ function and improved
outcomes in patients presenting with diffuse peritonitis complicated by intestinal failure
syndrome [21]. The therapeutic effect of endolymphatic drug injection is based on three
mechanisms: prolonged maintenance of therapeutic drug concentrations in biological fluids,
lymph nodes, and the inflammation site due to antibiotic tropism to the lymphatic system;
normalization of microcirculation in microvessels and interstitium; and an immunomodulatory
effect through direct contact of the immunomodulator with immunocompetent lymph node cells
[22]. Endolymphatic antibiotic therapy for peritonitis aims to provide anticoagulant,
antibacterial, detoxifying, and immunostimulatory effects. Infusion via the lymphatic system
enhances lymph transport into the bloodstream, promoting the restoration of normal
microcirculatory function [23]. Endolymphatic antibiotic therapy has demonstrated high
efficacy in managing erysipelas of the lower extremities. This effectiveness appears to result
from targeted elimination of streptococcal infection within the lymphatic system, as confirmed
by clinical and immunological assessments. A key measure of the therapy’s success is its
pronounced ability to prevent disease recurrence [24]. The analysis of 34 female patients with
locally advanced breast cancer allowed assessment of the outcomes of multimodal treatment
and prognosis. Lymphatic duct drainage plays a key role in oncology, providing both
cytological and immunological evaluation of lymph, as well as supporting therapeutic
management of various malignancies, including locally advanced breast cancer [25].
Endolymphatic administration of sulodexide, selenase, and antibiotics promotes tissue repair,
facilitating faster preoperative preparation. Although no statistically significant difference in
ulcer healing was observed compared to controls, a trend toward improved healing of venous
trophic ulcers suggests the need for further investigation [26]. Indirect endolymphatic therapy in
patients with drug-resistant pulmonary tuberculosis promotes radiological stabilization,
enhances microbiological clearance, and reduces the number of persistent bacilli excretors. It
achieved a 95% reduction in bacilli carriers and closure of destruction cavities in 67.5% of cases
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[27]. Endolymphatic administration of anti-tuberculosis drugs improves treatment outcomes in
patients with progressive tuberculosis [28]. Antimicrobial therapy remains the mainstay for
chronic bacterial prostatitis. However, increasing antibiotic resistance and frequent treatment
failures highlight the need for exploring novel therapeutic strategies [29]. A key challenge in
medical research is developing therapeutic strategies targeting the lymphatic system, a critical
contributor to the pathogenesis of acute and chronic conditions, including infections,
atherosclerosis, diabetes, and autoimmune diseases [30]. Lymphatic drug delivery allows once-
daily antibiotic administration, reducing total dosage, toxicity, allergenicity, and treatment
costs. Compared to conventional methods, it can accelerate recovery, shorten hospital stays, and
decrease complications and side effects [31]. The lymphatic system plays a key role in pathogen
dissemination, including intra-abdominal infections. Pharmacology aims to develop targeted
antibiotic delivery to lymphatic vessels and intestinal tissues, using agents that act as
endolymphatic carriers to achieve high local drug concentrations [32]. The anatomical and
physiological features of the lymphatic system make endolymphatic delivery of antibiotics and
immunomodulators highly effective. Enhanced vessel permeability, slow lymph flow, and drug
accumulation in lymph nodes contribute to improved outcomes in acute inflammatory and
septic conditions of the thoracic and abdominal organs [33]. Microorganisms from the primary
focus may spread via lymphatics to lymph nodes, causing obstruction and secondary infection.
This supports the use of lymphotropic drug delivery, including antibiotics and therapeutic
mixtures [34]. Antibiotic entry from the interstitial space into lymphatic capillaries is facilitated
by increased local venous pressure (compression cuffs) and lymphotropic agents (lidase,
trypsin, chymopsin), which enhance vessel permeability. This approach significantly improves
drug delivery to pathological sites, including inflammation, wounds, and degenerative tissues
[35]. Compared to conventional treatment, lymphotropic therapy accelerates healing of gunshot
wounds, reduces edema, enhances resorption of necrotic tissue, foreign particles, and microbes,
promotes early muscle fiber recovery, and limits pathological remodeling of the wound defect
[36]. In lymphotropic therapy, drugs were administered subcutaneously in the submandibular
region targeting the submandibular lymph nodes. Clinical recovery in patients with acute
purulent maxillary sinusitis was 72.5% with conventional therapy and 94.4% following
lymphotropic treatment [37]. In the treatment of facial furuncles and carbuncles, antibacterial
lymphotropic therapy combined with phytotherapy improves microcirculation at the
inflammation site and increases antibiotic concentration in biological fluids [38]. Lymphotropic
antibiotic therapy reduced residual changes affecting lung function and promoted rapid
subjective improvement in patients with tuberculous pleuritis [39]. During lymphotropic
therapy, optimal drug concentration at the target site is maintained for 24 hours [40]. Analysis of
endomesenteric lymphotropic therapy in postoperative abdominal surgery shows it accelerates
gastrointestinal function recovery [41]. Regional lymphotropic administration delivers drugs
directly to lymphatic capillaries, concentrating them in nearby lymph nodes and pathological
sites, achieving higher local levels than conventional methods [42, 43]. Endolymphatic hydrops
is an uncommon but recognized complication following cochlear implantation, and optimal
management strategies are still being defined. Endolymphatic hydrops after cochlear
implantation successfully managed with intratympanic gentamicin. This treatment effectively
alleviated symptoms while maintaining implant performance. Intratympanic gentamicin may
therefore serve as a less invasive alternative to labyrinthectomy [44, 45]. Endolymphatic shunt
surgery achieved vertigo control comparable to that of intratympanic gentamicin injections,
while demonstrating a lower rate of audiovestibular adverse effects [46, 47].

Using Endolymphatic Antibiotic Therapy in Urogenital Pathology. Inflammatory
conditions of the genitourinary system in individuals aged over 70 frequently occur in the
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context of compromised lymphatic immunocompetence, often resulting in failure of the lymph
nodes’ barrier function and subsequent urosepsis. Conventional antibiotic administration
methods inadequately target lymph node inflammation, leading to suboptimal therapeutic
outcomes. In this context, endolymphatic antibiotic administration was employed in patients
with acute inflammatory disorders, including pyelonephritis, prostatitis, and orchiepididymitis.
Cannulation of the peripheral lymphatic vessel in the foot allowed administration of antibiotics
such as gentamicin, tobramycin, amikacin, and ampiox at doses two to three times lower than
those typically used in systemic therapy. This catheterization method maintained patient
mobility, enabling concurrent prophylactic interventions against hypostatic complications.
Clinical improvement was documented in 86% of cases, with 62.5% of patients receiving
endolymphatic therapy following the failure of conventional antibiotic regimens. These
findings suggest that endolymphatic antibiotic therapy represents a highly effective approach
for managing purulent infections in elderly urological patients [48]. Moreover, endolymphatic
antibiotic administration has been recommended as a frontline therapeutic strategy for acute
inflammatory diseases of the scrotum [49]. In a separate investigation involving 21 patients with
complicated urogenital tuberculosis, continuous endolymphatic antibiotic therapy using
klaforan and gentamicin was administered over 3 to 13 days. The frequent occurrence of urinary
tract lesions, chronic renal failure, and microbial resistance compromised the efficacy of
standard treatment protocols. Utilizing a modified dosator device, continuous polycollector
endolymphatic antibiotic delivery was combined with simultaneous lymphatic channel lavage,
enhancing therapeutic outcomes [50].

Conclusion: Endolymphatic administration of antibiotics is recommended as a primary
treatment method for male patients with acute inflammatory diseases of the urogenital system.
The literature analysis demonstrates that endolymphatic and lymphotropic therapies have been
successfully applied in acute surgical diseases of the abdominal cavity, urology, gynecology,
traumatology, phthisiology, oncology, and military field surgery. However, further research is
needed to determine the optimal drug selection, dosage, and duration of administration.
Stimulating immune system mechanisms through lymphological therapy appears to be one of
the most promising approaches to enhancing treatment effectiveness.
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