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Observation
A 54-year-old patient, with no family history 

of cancer, has been experiencing chronic renal 
insufficiency for 16 years and developed left 
breast cancer measuring 23/12mm located 
at the junction of the upper quadrants and 
two additional nodules of 05 and 06 mm at 
the junction of the lower quadrants, without 
ipsilateral axillary lymphadenopathy. The 
breast cancer was clinically classified as 
T2N0M0. A biopsy of the nodules revealed a 
grade III SBR infiltrating lobular carcinoma, 
luminal B.

The patient presented with a complex 
case involving a breast tumor and a rare 
arteriovenous fistula (AVF) in the same 
arm. This ulno-basilic AVF, chosen due to 
exhausted venous options, posed a significant 
challenge for lymph node dissection. 
Additionally, the tumor, an infiltrating 
lobular carcinoma Luminal B type, remained 
unresponsive to neoadjuvant chemotherapy, 
raising concerns about potential progression. 
Performing primary surgery with lymph node 
dissection would have required sacrificing the 
AVF, directly impacting the patient's survival.

Given the priority of the patient's survival, 
she received neoadjuvant chemotherapy, 
with an Adriamycin plus cyclophosphamide 
protocol for four cycles, followed by four 
cycles of paclitaxel at 175mg/m² per cycle, 

every 21 days. The patient underwent dialysis 
three times a week and received chemotherapy 
on non-dialysis days. No reduction in 
chemotherapy dosage was adopted.

The tolerance to this chemotherapy was 
marked by grade 3 mucositis, grade 3 and 4 
leuko-neutropenias, and grade 3 diarrhea. She 
also presented with grade 2 anemia, for which 
she received erythropoietin at a dosage of 
40,000 IU per week.

Post-neoadjuvant chemotherapy, the patient 
showed a complete clinical response, with the 
disappearance of breast masses contradicting 
literature data.

We performed surgery, which involved 
total mastectomy and sentinel lymph node 
biopsy, which was negative. This allowed us to 
preserve the arteriovenous fistula on the side of 
the affected breast (Figure 1). The pathological 
examination of the operative specimen 
concluded a complete pathological response.

The patient has a functional arteriovenous 
fistula, and several months after surgery, she 
has not developed lymphedema of the arm, 
which was the most feared complication in her 
case. 
Discussion

Cancer is a significant global public health 
issue and one of the most common causes 
of morbidity and mortality. Its worldwide 

Abstract
Chronic kidney disease (CKD) and cancer are two serious and increasingly prevalent diseases. 
They are interconnected in multiple ways and bidirectionally: cancer can directly or indirectly cause 
CKD through adverse effects of therapies; conversely, CKD can be a risk factor for cancer. Both 
conditions may coexist in a patient. The number of cancer patients undergoing hemodialysis is on the 
rise, presenting a growing challenge for oncologists, nephrologists, and pharmacists worldwide, as 
there are approximately one million hemodialysis patients. In hemodialysis patients, the concerns are 
twofold: their renal function is impaired, exposing them to the risk of overdosing and adverse effects. 
Simultaneously, careful planning of treatment administrations concerning dialysis sessions is necessary 
to avoid premature drug clearance by dialysis, preventing underdosing and consequently treatment 
inefficacy. In this article, we present a case of a patient with chronic renal insufficiency undergoing 
hemodialysis for 16 years, who developed breast cancer. Through this case, we illustrate the challenges 
encountered in managing such patients and provide a literature review summarizing recommendations.  
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incidence is estimated at over 19.3 million new cases per year, 
with more than 10 million deaths attributed to it annually [1].

Chronic kidney disease (CKD) is defined as a glomerular 
filtration rate (GFR) less than 60 ml/min/1.73m² for at least 3 
months [2]. In the presence of structural lesions revealed by 
imaging, renal biopsy, proteinuria, or glomerular hematuria, 
it is termed CKD, even when the glomerular filtration rate is 
normal. To standardize the management of this condition, a 
classification into 5 stages based on the estimated glomerular 
filtration rate has been proposed [3] (Table 1).

CKD can be a complication of many cancers or their therapies 
[4], as it can also preexist. The prevalence of CKD has been 
assessed in several studies, including the IRMA 1 and 2 studies; 
which included 4684 and 4945 cancer patients, respectively. 
The prevalence of a glomerular filtration rate less than 60 ml/
min/1.73m² was 12% in both studies [5-6]. In other studies, 
these rates vary between 20 and 25% [7-9]

CKD can develop for reasons related to cancers (tubular, 
functional, obstructive, vascular, glomerular involvement) or be 
independent of it. Glomerulopathies associated with cancers are 
rare. Extra-membranous glomerulonephritis (EMGN) remains 
by far the leading paraneoplastic renal involvement associated 
with solid tumors [8].

The renal elimination of anticancer drugs makes estimating 
renal function a crucial task for adjusting the doses of antimitotic 
treatments [5]. Underestimation of renal function can lead to 
underdosing of drugs and consequently their inefficacy, while 
overestimation can lead to overdosing and an increased risk of 
toxicity.

Several studies have examined the accuracy and precision 
of estimation formulas in cancer patients, including Cockcroft 
and Gault, MDRD, CKD epi. However, the superiority of 
the aMDRD formula over the Cockcroft-Gault formula in all 
disciplines, including oncology, has been demonstrated in 
several studies, and only the use of aMDRD and CKD Epi 
formulas is indicated in oncology [10].

Hemodialysis is one of the modalities for the replacement 
treatment of chronic renal insufficiencies. The native 
arteriovenous fistula remains the preferred vascular access over 
prostheses and central venous catheters due to its longevity and 
low risk of infectious and thrombotic complications [12,13]. 
Although many sites are suitable for creating these fistulas, 
and options like vascular prostheses or catheter placement are 
available, possibilities can be exhausted, as was the case with 
our patient.

The surgery considered for our patient was a Patey-type 
surgery, specifically a radical mastectomy with ipsilateral 
axillary lymph node dissection. However, our patient had an 
arteriovenous fistula on the right arm (on the side of the affected 
breast), exposing her to a very high risk of developing arm 
lymphedema. Due to the depletion of her venous capital, we 
opted for the sentinel lymph node technique, where 03 nodes 
were sampled and returned negative on histological examination.

It is well established that the risk of cancer in dialysis 
patients is higher than that in the general population. This 
risk varies among studied populations, ranging from 10 to 
40% [9]. Kaposi's sarcoma, tumors of the oral cavity, kidney, 
bladder, stomach, liver, lung, and thyroid are the most common 
cancers encountered in dialysis patients. This may be due to 
various mechanisms, either immune dysfunction induced by 
dialysis or immunosuppressive or cytotoxic therapy for various 
glomerulonephritides or vasculitides.

Other mechanisms of carcinogenesis in uremia are related to 
the underlying kidney disease, such as acquired cystic kidney 
disease for renal cell carcinoma, as well as increased cellular 
damage due to DNA repair impairment or reduced antioxidant 
capacity [10-14].

CKD is associated with a reduced overall survival (HR: 
1.27) [8, 13, 14] and an increase in mortality [15]. Each 10 ml/
min/1.73m² decrease in GFR is associated with an 18% increase 
in specific mortality [16]. These consequences may result from 
either CKD not being diagnosed in time or being diagnosed but 
with poorly or inadequately adjusted dosages. This can lead to 
overdosing of antitumor treatments, causing delays in treatment 
cycles, modification of treatment, or even discontinuation of 
specific antitumor treatments and a transition to palliative care. 
On the other hand, if medication dosages are too low, it can 
lead to treatment inefficacy, negatively impacting the survival 
of cancer patients.

The presence of a neoplasm in the case of CKD has several 
implications, particularly on the management of CKD-related 
complications. Agents stimulating erythropoiesis should be 
prescribed with caution due to feared adverse effects such as 
thromboembolic events and tumor progression. However, the 
management of other complications (hypertension, mineral and 
bone disorders) in cancer patients is generally similar to that in 
patients without cancer [17].

Figure 1. Functional arteriovenous fistula on the side of mastectomy 
and sentinel lymph node.

Photo Credit: BENCHOUK Jesia Asma

Stage Description GFR (ml/
min/1.73m2)

I Chronic kidney disease* with normal 
kidney function ≥90

II Chronic kidney disease* with mild renal 
insufficieny 60-89

IIIA mild to moderate renal insufficieny 45-59
IIIB Moderate to severe renal insufficieny 30-44
IV Severe renal insufficieny 15-29
V End-stage renal disease <15

*with markers of renal impairment: clinical proteinuria, hematuria, 
leukocyturia, or morphological or histological abnormalities, or mark-
ers of tubular dysfunction, persisting for more than 3 months

Table 1.Stages of Chronic Kidney Disease [11]
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Except in cases where there is residual renal function that the 
clinician wishes to preserve, drug nephrotoxicity is no longer a 
concern, as renal function cannot deteriorate further. Dialysis 
patients are potentially exposed to the risk of drug accumulation 
and dose-dependent adverse effects in case of overdosing. 
Indeed, all pharmacokinetic parameters can potentially be 
altered in these patients, including for molecules metabolized 
by the liver [18-19].

Chronic conventional hemodialysis typically involves three 
weekly sessions with the aim of eliminating accumulated 
waste products in end-stage renal failure patients. However, 
these dialysis sessions can also remove medications in the 
dialysate (defining dialysance), potentially exposing the patient 
to suboptimal drug levels. Dialyzable medications should be 
administered after dialysis sessions to prevent their removal in 
the dialysate. Conversely, non-dialyzable medications can be 
administered either before or after the dialysis session.

To optimize drug administration concerning hemodialysis 
sessions, it is crucial to know the dialyzability of each 
medication (see Table 2). Various indices assess hemodialysis's 
impact on a drug's pharmacokinetics, such as the extraction 
coefficient, hemodialysis clearance, and fractional hemodialysis 
dose (FHD) [19].

The extraction coefficient represents the percentage of a drug 
eliminated from the blood through the dialyzer, indicating the 
dialyzer's ability to remove a substance. Hemodialysis clearance 
(mL/min) reflects the relative elimination concerning the drug's 
blood concentration entering the dialyzer and accounts for blood 
flow. FHD defines the relative contribution of hemodialysis 
clearance to the total body clearance of the drug during the 
hemodialysis session.

Our patient was treated with doxorubicin plus 
cyclophosphamide chemotherapy for the first four cycles 
without dose reduction.

Doxorubicin is an anthracycline that is primarily metabolized 
by the kidneys [20]. There is limited data on its use in patients 
with renal impairment. Dose reduction is not necessary 
in patients with renal impairment or in patients receiving 

dialysis. Additionally, as there are no data on the dialysability 
of doxorubicin and its major metabolite, it is preferable to 
administer the drug after dialysis on dialysis days or on a day 
without dialysis [19,21]. Our patient therefore received the full 
dose of doxorubicin on the day without dialysis.

Approximately 70-80% of the administered dose of 
cyclophosphamide is metabolized by the liver into at least 
six active metabolites, each with different pharmacokinetic 
properties [22]. Thus, 30-60% of the administered dose of 
cyclophosphamide is found in the urine in unchanged or 
metabolite form [23]. In patients with renal impairment, the 
pharmacokinetics of cyclophosphamide and its metabolites are 
altered [24,25]. Indeed, the drug must be administered at a dose 
of 0.5-1 mg/m² over one hour intravenously, seven hours before 
the hemodialysis session. The clearance of cyclophosphamide 
is lower in hemodialysis patients than in non-renal patients. 
Therefore, it is necessary to reduce the cyclophosphamide 
dose by 25% in hemodialysis patients [15,17]. Additionally, as 
cyclophosphamide is dialyzable, it is appropriate to administer 
the drug after the hemodialysis session [17].

The cyclophosphamide dose was not reduced in our patient, 
which could explain the severity of the observed side effects: 
grade 3 mucositis, grade 3 diarrhea, and grade 3 leukopenia.

After the 4 cycles of doxorubicin plus cyclophosphamide, 
the patient received 4 cycles of paclitaxel at a total dose of 175 
mg/m² every 21 days. Paclitaxel is a taxane that is primarily 
metabolized by cytochrome P450, with less than 10% of the 
drug excreted in the urine. Several pharmacokinetic studies 
have reported that the pharmacokinetic parameters of paclitaxel 
in hemodialysis patients are comparable to those measured 
in patients with normal renal function [24-26]. Paclitaxel 
can therefore be administered at a total dose in hemodialysis 
patients, either before or after the hemodialysis session [29,30].
Conclusion

The incidence of cancer is more frequent in dialysis patients 
than in the general population. Coordinated efforts among 
oncologists, nephrologists, and pharmacists are essential for 

Medication Primary Elimination 
Route

Dose Adjust-
ment Yes/No

Chronotherapy Relative to 
Hemodialysis Session

Recommended Dose in 
Hemodialyzed Patient

05 Fluoro-uracil Fecal No After the session Usual Dose
Capécitabine Urinary Yes After the session* No Data*
Carboplatin Urinary Yes After the session Dose=ACU X (25+0)
Cisplatin Urinary Yes After the session 50-75%  Reduction 
Cyclophosphamide Urinary Yes After the session  25% Reduction
Docetaxel Fecal Yes Before  or After the session 65mg/m²
Doxorubicine Fecal No After the session Usual Dose
Epirubicine Fecal No After the session Usual Dose
Etoposide Fecal Yes Before or  After the session   50% Reduction
Gemcitabine Urinary No 6-12h  Before the session Usual Dose
Irinotecan Fecal Yes After the session Usual Dose
Oxaliplatine Urinary No After the session * Usual Dose *
Paclitaxel Urinary No Before or After the session Usual Dose
Vinorelbine Fecal Yes After the session IV : reduction of 20 to  33%
*To be avoided in hemodialyzed patients

Table 2. Proposed management of chemotherapies in hemodialyzed patients [19].
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their management. Dialyzed patients are no longer susceptible 
to drug nephrotoxicity, but dosage adjustments for antimitotic 
drugs should be discussed to avoid overdosing. Planning 
medication administration relative to hemodialysis sessions is 
crucial to prevent suboptimal drug levels for dialyzable drugs. In 
cases of uncertainty about a drug's dialysance, a precautionary 
approach suggests administering it after hemodialysis sessions.
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