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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The integrity of the skin is compromised during the placement
of various implantable devices (arterial and venous catheters, port
systems, tracheostomies, cholangiostomies, nephrostomies).
Currently, there are no materials used for these devices that are
completely biologically inert.

Microorganisms adhere to their surfaces, forming individual
colonies that relatively quickly (within 24 hours) develop
into a continuous biofilm. Most microorganisms within the
biofilm remain in a dormant state; however, localized foci of
proliferation periodically arise, leading to the development of
an infectious process.

Key words. Port system, cellular immunity, humoral
immunity, implantable devices, central venous -catheters,
infectious complications.

Introduction.

Oncological patients represent a special group. These patients
invariably have defects in the immune system, which are
primarily associated with the development of the malignancy
itself.

Defects in T-lymphocytes or the monocyte—phagocytic
system (cellular immunity) are observed in acute and chronic
lymphoblastic leukemia, Hodgkin’s lymphoma, and after bone
marrow or organ transplantation (kidney, heart).

B-cell dysfunction may lead to chronic lymphocytic leukemia
and multiple myeloma. Defects of humoral immunity are usually
manifested by disturbances in the production of bradykinins, the
fibrinolytic system, the arachidonic acid system, and others.

In addition, tumor tissue itself produces biologically active
substances with immunosuppressive effects. All oncology
patients receive corticosteroid therapy, chemoradiotherapy, and
often experience prolonged episodes of neutropenia. Altogether,
these factors contribute to worsening immunodeficiency and
increasing the incidence of various infectious diseases.

Protective mechanisms are divided into specific and non-
specific.

Non-specific mechanisms include physical and chemical
barriers such as gastric acidity, endogenous microflora,
sphincters, and the structural integrity of the skin and mucous
membranes [1]. Specific mechanisms are represented by cellular
and humoral immunity.

All oncology patients undergoing long-term treatment
are provided with central venous catheters or port systems.
Implantation of venous ports is widely used for the safe
administration of systemic chemotherapy. However, various
complications have been reported, with an overall incidence
ranging from 0.4% to 29% [2-4].
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The main complications associated with implantable venous
ports include infection, thrombosis, catheter occlusion,
extravasation, and catheter migration [1,5,6], among which
infection is the most common. Catheter-related bloodstream
infections occur in 2.4-16.4% of cases [4,7-11].

A port system is a catheter inserted into a central vein or cavity
and connected to a titanium chamber implanted under the skin.
This system allows for long-term infusions and repeated access
without damaging the vein.

A port system is typically implanted for 3—5 years but may
remain in place longer until the physician decides that treatment
is complete and removal is necessary. The system is implanted
only once, thereby eliminating the risk of repeated venous injury
associated with multiple catheter insertions.

Due to their compact size, port systems allow patients to
maintain a normal lifestyle, including daily activities, hobbies,
and social interactions. Direct access to the port—and thus
to the vein—is easier, faster, and less painful than traditional
intravenous access, improving patient comfort, especially
during multiple and prolonged chemotherapy courses.

When the integrity of the skin and mucous membranes is
compromised, normal microflora may become pathogenic,
leading to the development of both local infections (phlebitis,
wound suppuration, abscess formation, etc.) and systemic
infections.

Objective.

To describe a clinical case of infection associated with a port
system in an oncology patient.

Clinical Case Description.

Patient B., born in 1965, was admitted with complaints of
intermittent chills for 2—3 months, fever up to 38°C, recurrent
epigastric pain, heaviness in the right upper quadrant, marked
weakness, and decreased appetite.

Medical history since 2012, the patient has been under
oncological follow-up for right breast cancer (c-r) T2ZNOMO0G3.
The patient underwent comprehensive treatment, including
breast-conserving surgery.

Histological findings: infiltrating ductal carcinoma G3 with
tumor emboli in vessels. Lymph nodes without metastases.

Immunohistochemistry (IHC) No. 315-12: ER — 6 points, PR —
4 points, HER2/neu — 2+, Ki-67 — 30%, Hercep test — 0 points.

PET-CT dated 08.12.2023: no signs of recurrence in the
breast; no inflammatory lesions or metastases in the lungs.
Metabolically active liver metastases were detected (segment
V: 22x%21 mm; segment VI: 14x15 mm). A metabolically active
lymph node in the hepatic hilum (12x8 mm) was also identified.

Due to ongoing active metastatic liver disease, a liver biopsy
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was performed in March 2024 to determine targeted therapy
options.

Cytology (liver tumor smears) dated 06.03.2024: Conclusion
No.2017-2019. Cytogram consistent with metastatic carcinoma.

For chemotherapy administration, a port system was implanted
in the left chest (subclavian vein).

Multidisciplinaryteamdecisiondated24.01.2025(KazNIIOIR):
based on clinical, histological, immunohistochemical, and
imaging data, as well as PET-CT (29.02.2024) and FMI
(09.12.2021), a BRAF gene mutation (14G32+1 > A) was
identified. Targeted therapy with tyrosine kinase inhibitors
(BRATF inhibitors) was recommended.

From 13.03.2024 to 13.05.2024, the patient received therapy
with Tafinlar 150 mg and Mekinist 2 mg.

The patient also independently consulted a professor in Turkey
(19.05.2024). Based on genetic testing (December 2021)
confirming a BRAF V600E mutation, continuation of therapy
with Mekinist + Tafinlar was recommended.

During treatment, the patient developed pronounced
intoxication symptoms and was referred for further evaluation.
CT of the abdomen with contrast during therapy showed an
increase in the size and number of liver metastases.

Due to persistent chills, hyperthermia, and severe asthenia, the
patient was hospitalized for further evaluation and determination
of treatment strategy.

Physical Examination:

Height: 170 cm

Weight: 70 kg

BMI: 24.22 (normal range)

The patient’s general condition was of moderate severity due
to the underlying disease, intoxication, anemia, and asthenic
syndrome.

Consciousness was clear; the patient was adequate but
emotionally labile. Body temperature at examination: 36.6°C.

Skin and visible mucous membranes were of normal color.
A subcutaneous port system was located in the left subclavian
region, with no visible abnormalities of the overlying skin.

Oropharynx: normal. Tonsils unchanged. Lymph nodes not
enlarged.

Chest: normal shape. Percussion: clear pulmonary sound.

Lungs: vesicular breathing, no wheezing. Respiratory rate: 16/
min.

Heart: clear sounds, regular rhythm. Heart rate: 80/min. Blood
pressure: 110/80 mmHg. Pulse: satisfactory.

Tongue: slightly dry, coated with white plaque at the root.

Abdomen: normal shape, soft, non-tender on palpation, no
peritoneal irritation signs.

Liver enlarged (right lobe +4-5 cm), dense. No ascites. Spleen
not palpable.

Bowel movements regular. Gas passage normal. Diuresis
preserved.

Neurological Status:

Coordination tests performed confidently. Autonomic and
emotional status labile. No peripheral edema. Musculoskeletal
system without pathology.

Local Status:
The right breast is reduced in size due to prior surgery.
Postoperative scar without abnormalities (Tables 1 and 2).
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Instrumental Findings:

EGD (14.02.2025): Non-erosive reflux esophagitis, cardia
insufficiency, superficial antral gastritis (exacerbation),
duodenogastric bile reflux.

CT scan of the abdominal cavity (26.12.2024): Signs of
hepatomegaly, metastases in both right and left liver lobes;
compared with CT from 05.07.2024 — disease progression with
increased size and number of liver metastases.

Chest CT (26.12.2024): Nodule in the lower lobe of the left
lung, osteoblastic lesions of the skeletal bones; no changes
compared to previous CT.

Pelvic CT (26.12.2024): Osteosclerotic lesions in the iliac
bones, S1 vertebra, and right pubic bone; no changes compared
to previous CT.

Contrast-enhanced CT of the abdomen (17.02.2025): Metastatic
involvement of the liver and skeletal bones, hepatomegaly,
portal hypertension, thickened gallbladder wall with bile stasis,
left kidney parenchymal cyst (Bosniak I), lymphadenopathy of
the abdominal and retroperitoneal lymph nodes.

Chest X-ray (18.02.2025): Chronic bronchitis, enlargement
of the left ventricle. A left subclavian catheter is in place with
satisfactory positioning. Right costophrenic sinus obliterated.

Clinical Decision and Surgical Intervention:

Considering the patient’s complaints, medical history,
diagnostic work-up for fever of unknown origin, and laboratory
findings (leukocytosis, elevated ESR, high CRP levels, and
critically elevated procalcitonin — a marker of sepsis; normal
0-0.05 ng/mL, >10 ng/mL indicating severe sepsis), it was
decided to remove the potentially infected subcutaneous venous
port under local anesthesia after obtaining informed consent.

On 18.02.2025, removal of the infected subcutaneous venous
port was performed. Under X-ray guidance, the catheter tip was
located in the superior vena cava. After antiseptic preparation,
infiltration anesthesia was performed using 0.5% novocaine
solution (30 mL diluted in 100 mL saline).

An incision was made over the port; the skin and subcutaneous
tissue were dissected bluntly, adhesions were released, and
fixation sutures were removed. The port was removed under
angiographic control. Hemostasis was achieved, and the wound
was sutured.

The removed port was sent to the bacteriological laboratory.

Bacteriological Studies

Blood culture for sterility (25.02.2025): Blood — sterile.

Culture of catheter (24.02.2025):

Identified microorganism: Staphylococcus haemolyticus.

Antibiotic susceptibility:
Sensitive (S): linezolid, tigecycline, amoxiclav, cefuroxime,

clindamycin, levofloxacin, moxifloxacin, amikacin,
vancomycin, gentamicin, oxacillin, cefazolin, ceftriaxone,
ciprofloxacin

Resistant (R): azithromycin, doxycycline, tetracycline,

ampicillin, benzylpenicillin, erythromycin
Intermediate (I): co-trimoxazole
Treatment and Outcome:

Based on bacteriological results and in consultation with a
clinical pharmacologist, the patient was prescribed:



Table 1. Blood Parameters.

Parameter (18.02.2025, No. 80010336)
WBC (leukocytes) 11.64 x10°/L

RBC (erythrocytes) 3.76 x10'?/L

Hemoglobin (HGB) 10.9 g/dL

Platelets (PLT) 142 x10°/L

ESR 40 mm/h

Table 2. Biochemical Parameters.

On admission

On admission

During hospitalization

(20.02.2025, No. 80011757)

At discharge

(24.02.2025, No. 80010410)

Parameter 18.02.2025
Ne80010336
Total protein 54.8 g/L
Albumin 31.8 g/L
Urea 2.9 mmol/L
Creatinine 53 umol/L
ALT 111 U/L
AST 382 U/L
Total bilirubin 25.0 umol/L
Alkaline phosphatase 370 U/L
GGT 543 U/L
C-reactive protein (CRP) 133.9 mg/L

Cefoperazone + Sulbactam, 2 g every 8 hours, intravenous
infusion (5 doses).

Additionally, medications were prescribed to restore intestinal
microbiota disrupted by repeated chemotherapy and targeted
therapy.

During treatment, the patient’s condition significantly
improved:

Symptoms of intoxication and fever resolved

Clinical and laboratory inflammatory markers normalized

The patient was discharged for further outpatient follow-up
with an oncologist/chemotherapist, with recommendations for:

. correction of intestinal dysbiosis

. management of anemia

. nutritional support

. continuation of specialized cancer treatment (targeted

therapy/chemotherapy).
Conclusion and Practical Recommendations.

1. Oncology patients may develop infections of the external
catheter segment, tunnel infections, catheter-associated
bacteremia, or fungemia, often in combination. Microorganisms
forming biofilms inside the catheter lumen produce glycocalyx
(especially  coagulase-negative  staphylococci),  which
protects them from host immune cells and reduces antibiotic
effectiveness.

2. Staphylococcus haemolyticus, identified in the patient’s
port system, is an opportunistic pathogen capable of causing
inflammatory and infectious reactions. It colonizes the skin
and mucous membranes and may remain asymptomatic in
healthy individuals but can cause disease when immunity is
compromised, including endocarditis, erysipelas, postpartum
sepsis, pneumonia, and others.

3. Evidence of tunnel or periprostatic (peripheral port)
infection, septic emboli, or catheter-associated hypotension are
indications for urgent catheter removal along with immediate
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7.45 x10°/L 10.8 x10°/L
3.76 x10"2/L 3.51 x10"?/L
10.9 g/dL 10.0 g/dL
133 x10°/L 194 x10°/L
57 mm/h 28 mm/h
During hospitalization At discharge
20.02.2025 24.02.2025
Ne80011757 Ne80010410
513 g/L 62.4 g/L

30.1 g/L 41.7 g/L

2.0 mmol/L 2.0 mmol/L
48 pmol/L 53 pmol/L
56 U/L 28 U/L

130 U/L 92 U/L

10.1 pmol/L 256.0 pmol/L
408 U/L 287 U/L

437 U/L —

106.6 mg/L 26.6 mg/L

antibiotic therapy. Preventive strategies include antibiotic-
impregnated catheters, rotation of antibiotics in multi-lumen
catheters, and antibiotic-containing heparin solutions.

4. Oncology patients often receive prolonged broad-spectrum
antibiotic therapy due to pancytopenia, extensive and combined
surgical procedures, and intraoperative treatments. Irrational
antibiotic use (e.g., in contamination without infection or
prolonged postoperative use) leads to destruction of normal
microflora and replacement with pathogenic strains.

5. Chemoradiotherapy often precedes surgery and
damages not only tumor cells but also healthy immune cells.
Polychemotherapy suppresses hematopoiesis, leading to
leukopenia and thrombocytopenia. Infection risk depends on
the severity and duration of neutropenia.

6. Tumor tissue, especially with necrosis, serves as a nutrient
medium for microorganisms, increasing infection risk.

7. During surgical interventions, microorganisms may enter
sterile tissues, causing contamination and altering immune
responses, which predisposes to postoperative infections.

8. Many chemotherapy regimens include corticosteroids,
which have strong immunosuppressive effects by inhibiting
complement-induced  granulocyte  aggregation, thereby
increasing infection risk.

Oncology patients with implantable devices such as port
systems and central venous catheters require especially careful
strategies for the prevention and treatment of infectious
complications. These infections are often caused by multiple
microorganisms, making treatment complex and requiring
coordinated work among clinicians, microbiologists, and
clinical pharmacologists.
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