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Budd-Chiari syndrome (BCS) caused by renal cell carcinoma (RCC) resulting in hepatic necrosis by tumour thrombus is rare. Herein, we report a 
case of secondary BCS caused by RCC with a level IV inferior vena cava (IVC) thrombus. The clinical presentation, surgical aspects and rationale for 
management are further discussed here.

A 48-year-old diabetic female was admitted with right loin mass, dilated flank veins, bilateral lower limb oedema and significant loss of weight for 
two weeks. The Computed tomography (CT) of abdomen and chest showed a lobulated right renal mass lesion with infiltration into the renal sinus 
and thrombosis of the right renal vein extending into the IVC, the proximal portion of left renal vein, hepatic veins and up to right atrium proximal-
ly. There was a bland thrombus noted extending distally to the external iliac veins [Figure 1a].  Liver showed patchy necrosis in 6,7 and 8 segments 
[Figure 1a]; even though the liver function test was within normal limits.

Immediate surgery was planned to avoid deterioration of liver function. The patient was taken up for surgery by an open approach by a multidisci-
plinary team.1 A right modified Makuuchi incision (Reverse L incision) was placed and extended up into sternotomy incision in a continuous man-
ner.1 The heart was cannulated for cardiopulmonary bypass (CPB) but in the end, tumour thrombus was removed without the need for a bypass.  
Early posterior ligation of the renal artery was done and the IVC was bared out after mobilising the liver from the distal extent of thrombus up to 
the level of the right atrium, hepatic veins dissected separately and proximal control obtained. Around the intrahepatic IVC, there were a large 
number of collaterals, which were ligated and divided meticulously. The level of tumour thrombus was confirmed using transoesophageal echo-
cardiography (TEE). Pringle's manoeuvre was performed to temporarily occlude the vascular inflow to the liver (Total clamping time- nine minutes). 
The vascular clamps were placed in the following order: the infrarenal vena cava and left renal vein primarily, followed by the placement of a Satin
sky clamp at the right atrium under TEE monitoring. Cavotomy was done, tumour thrombus was removed in toto. The proximal clamp was un-
clamped and reclamped distal to hepatic veins to resume hepatic perfusion. The infrahepatic portion of tumour thrombus was densely adherent 
to the IVC wall, which was excised and reconstructed with Dacron graft [Figure 1b,1c]. Due to significant bland thrombus extending distally, the in-
ferior vena cava was transected using a vascular stapler to prevent future thromboembolism [Figure 1c]. There was diffuse ooze (No active bleed-
ers noted) intraoperatively, the abdomen was packed and planned for re-exploration after the patient was stabilised.

On postoperative day (POD) one, the patient had multi-organ dysfunction with fulminant liver failure and coagulopathy [Table I]. The patient was 
managed in an intensive care unit with ventilatory, multiple inotropic supports, multiple blood transfusions, multiple sessions of sustained low-ef-
ficiency dialysis and supportive care. The patient's hemodynamics and coagulopathy stabilised by POD three and was taken up for re-exploration, 
minimal ooze was present and Dacron IVC graft was intact. Patient̓s multi-organ dysfunction and liver failure settled by POD 11[Table I]. The pa-
tient was transferred to the ward by POD 25 and discharged on POD 27. The serum creatinine at discharge was 1.07 mg/dl [Table I]. The patient is 
under follow-up and doing well without recurrence or metastasis at 6 months after surgery.

Budd-Chiari syndrome due to RCC associated with fulminant hepatic necrosis is a race against time to preserve liver function. Patients can present 
with liver failure with hepatic encephalopathy within a few weeks of diagnosis.2 Aggressive early radical surgery in this subset of patients with no 
extensive metastasis aiming at complete removal of the tumour with thrombus offers the best possible outcomes.2-4 Use of TEE, minimal manipu-
lation of the IVC, proximal vascular control, and distal IVC transection with vascular stapler, allowed us to avoid perioperative and postoperative 
tumourtumour embolism, reported having high morbidity and mortality.1,5 Avoiding CPB enabled us to restrict anticoagulation, avoid cardioplegia and 
its complications.4 By the Dacron graft reconstruction of IVC we were able to maintain adequate venous outflow of the normal kidney. Despite 
early intervention, our patient had a stormy postoperative course with multiorgan dysfunction which included fulminant liver failure and coagu-
lopathy. The largest available case series reported good outcomes after radical surgery, but one patient who had hepatic necrosis developed post
operative multi-organ dysfunction with fulminant liver failure similar to our case and that patient died on POD 22.2 After extensive literature 
review, we conclude that our case is the only reported case of secondary BCS due to RCC presenting with fulminant hepatic necrosis to undergo 
a radical surgical intervention and have a successful recovery. Hence a multidisciplinary team and intensive postoperative care play a vital role in 
successful postoperative recovery of such challenging cases. To conclude an early aggressive radical surgery, like in our case will prove lifesaving 
in this subset of patients who will be deemed inoperable if metastasis or profound liver failure occurs.
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Figure 1: a) Computed tomography of abdomen showing lobulated right renal mass lesion with IVC thrombus extending up to right atrium  
proximally and hepatomegaly with patchy hepatic necrosis, b) Histology of tumour thrombus, c) Dacron graft and distal transected inferior vena 
cava

*POD- Postoperative day, S- serum, AST- Aspartate aminotransferase, ALT- Alanine aminotransferase, ALP- Alkaline phosphatase, PT- Prothrombin time, INR- 
International normalised ratio, APTT- Activated partial thromboplastin time.



Advances in immunosuppressive strategies over the past decades have led to significant improvements in the field of renal transplantation. Cyclosporine 
revolutionized transplant practice by lowering acute rejection rates and improving short-term graft survival in the 1980s. Post-transplant outcomes im-
proved further with tacrolimus and mycophenolic acid in the 1990s. Additionally, the use of induction immunosuppressive agents has lowered early acute 
rejection rates. Despite these advances, clear evidence for a beneficial effect on long-term graft survival is lacking as chronic allograft nephropathy contin-
ues to threaten the renal allograft.  =With newer immunosuppressive regimens, immunologic causes of early graft failure have become rare. However, late 
graft loss has remained virtually unchanged over the last few decades, because of the persistence of chronic allograft injury. The use of newer immunosup-
pressive agents and the use of Mtor inhibitors are evolving strategies that aspire to minimize lifelong exposure to calcineurin inhibitors and corticosteroids 
and improve long-term outcomes. 

 Since the early days of solid organ transplantation, the immunosuppressive agents have evolved continuously and led to less graft rejection and im-
proved survival. Several new drugs approved in the 1990s are still the basis of current immunosuppression [1]. Despite excellent short-term results with cur-
rent immunosuppressants, there remains an unmet medical need for new regimens to improve long-term graft survival with a lower side-effect burden [2]. 
The approval of belatacept in 2011 demonstrated the potential of a biological non-nephrotoxic maintenance immunosuppression by blocking co-stimula
tory signals [3]. Despite encouraging data, belatacept is rarely used today due to cost issues, limited availability, fear of rejection, limited safety data and 
lack of supporting comparative data with tacrolimus (the main immunosuppressive agent currently in use). Only new galenic formulations of proven immu-
nosuppressive substances (such as enteric-coated mycophenolate sodium or tacrolimus once-daily formulations) were successfully approved, providing a 
marginal benefit to patients.

 Today, only one new compound (CFZ533) is under development for kidney transplantation in a Phase II clinical trial (ClinicalTrials.gov: NCT02217410, 
NCT02089087, NCT02291029, NCT02565576). This CD40–CD154 costimulation pathway blockade prolongs renal allograft survival in experimental models 
[4]. Contrary to another CD40 mAb (ASKP1240), which had limited efficacy in renal transplantation, CFZ533 is a fully human, Fc-silent, anti-CD40 mAb, not 
causing B-cell depletion [5]. Preliminary data suggest that CFZ533 is well tolerated with complete peripheral CD40 receptor occupancy for 28 days. The 
fifirst efficacy results and the further developmental plan are awaited. The fact that co-stimulation involves multiple costimulatory signals and its blockade 
is effective in transplantation raises the hope that other molecules targeting costimulation such as anti-CD28 Abs (e.g. FR104, a nonagonistic, pegylated 
monovalent humanized Fab antibody) [4] will be developed. Future regimens may also involve two co-stimulatory blockers, e.g. against CD40-CD154 and 
against CD28-CD80 pathway, a combination that was highly effective in animal models [3]. Besides the classical development of new drugs, many groups 
wworldwide are working on cell therapies, in order to spare or even replace conventional immunosuppression by using haematopoietic stem cells and/or 
various immunoregulatory cells [6,7]. Recent progress in immunology and stem cell research together with the ability to culture specific immune cells into 
larger quantities have enabled first trials in transplantation. Initial results demonstrate the feasibility and safety of such cell therapies, although efficacy has 
yet to be demonstrated in larger series. While industry was shifting its primary focus into other fields, transplant professionals ‘borrowed̓ drugs from other 
aareas, given the many similarities of immune mechanisms across different disease processes. Drugs approved for other indications such as rituximab, 
obinutuzumab (a second generation anti- CD20 mAb), alemtuzumab, bortezomib (a proteasome inhibitor that inhibits plasma cell maturation and anti-
body production), tocilizumab (an anti-IL-6 mAb that inhibits the immune response), eculizumab (an anti-C5 mAb blocking the terminal activation of the 
complement pathway) or C1-esterase inhibitors (a proximal inhibitor of the complement cascade) were tested for the treatment of antibody-mediated re
jection (AMR) and desensitization—two of the current unmet needs in transplantation [8,9]. Because industry was reluctant to support such endeavours, 
many reports are small investigator-initiated recent advances in renal transplantation studies, underpowered to thoroughly investigate efficacy and safety 
in the context of transplantation. Until now, none of the larger trials reported a major breakthrough in the treatment of ABMR or desensitization. Further 
studies in this area with novel complement inhibitors [TNT009 (ClinicalTrials.gov: NCT02502903) and C1-esterase inhibitors (ClinicalTrials.gov: 
NCT03221842NCT03221842 and NCT02547220), as well as tocilizumab (ClinicalTrials.gov: NCT02108600)] are underway. Another innovative approach to combat the del-
eterious effects of HLA-Abs is the use of IdeS. IdeS is an IgG Endopeptidase from Streptococcus pyogenes, which effectively cleaves all human IgG sub-
classes at the hinge region of heavy chains into F(ab0)2 and Fc fragments. IdeS also cleaves the B-cell receptor off circulating B cells, inhibiting IgG memory 
B-cell responses. Three clinical trials to remove anti-HLA Abs using IdeS were reported recently demonstrating acceptable safety and a rapid and complete 
elimination of all IgG Abs (including HLA-Abs) ([10]; ClinicalTrials.gov identifiers: NCT02426684, NCT02475551, NCT02224820). However, Abs are only tran-
siently eliminated and autoantibodies against the bacterial endopeptidase may develop. These data suggest that IdeS could be useful for desensitization 
and treatment of ABMR, but adequately powered studies are needed to fully investigate this promising compound. Despite several obstacles and a rather 
empty pipeline for novel immunosuppressants, several new drugs, cell therapies and other interventions are in development. Until these novel therapeutic 
strategies are available, optimization of the current immunosuppressants regimens, tailored to the individual patient and biomarker-driven with optimized 
drug dosing and better time-adapted protocols, remains the only option to continue improving long-term results after renal transplantation.



Despite the sharp decrease in the incidence of acute rejection, the long-term outcome of kidney transplantation remains unchanged. Malignancies, infec-
tions, diabetes and drug-related toxicities including chronic kidney disease (CKD) still occur as direct consequences of immunosuppression, while inade-
quate control of the alloimmune response triggers chronic rejection, the main reason for late allograft loss. Therefore, strategies to safely minimize immu-
nosuppression in order to improve longterm outcomes and decrease costs after kidney transplantation remain a major challenge. Over decades, strategies 
to eliminate steroids have been developed to improve patients̓ metabolic profile (blood pressure, lipids, glucose metabolism). A recent updated Cochrane 
review [11] has shown that steroid avoidance and withdrawal after kidney transplantation increases the risk of acute rejection by 50–70%. The majority of 
these rejection episodes were T-cell mediated and reversible, and therefore there was no difference in patient mortality or graft loss up to 5 years after 
transplantation. Of note, a meta-analysis of randomized controlled trials of steroid avoidance or withdrawal regimens in paediatric kidney transplantation 
rrevealed an improved growth, with no impact on acute rejection rates [12]. The data were too scarce to draw meaningful conclusions on graft and patient 
survival. In summary, to date the long-term (>10 years) consequences of steroid avoidance and withdrawal remain unclear. Of note, as observed in the 
OSAKA trial, steroid avoidance may have a greater negative impact on the kidneys from expanded-criteria donors than standard criteria donors, and there-
fore it is likely that only low immunological risk recipients of standard-criteria donor kidneys may benefit from a steroid-avoidance regimen [13]. The large 
ADVANCE trial has recently shown that steroid avoidance compared with a 10-day steroid withdrawal is associated with a statistically significant 5% in-
crease in the incidence of early rejection episodes among patients receiving basiliximab induction and tacrolimus/mycophenolic acid (MPA) immunosup-
pression. A possible explanation for the beneficial role of early steroid therapy is their ability to decrease some of the Th1 transcripts despite the adminis-
tration of tacrolimus, MPA and basiliximab induction [14].

Chronic calcineurin inhibitor (CNI) nephrotoxicity was previously considered a significant contributor to the chronic attrition of kidney grafts. Thus, CNI 
avoidance, withdrawal or minimization protocols have been conducted using MPA and/ or mammalian target of rapamycin inhibitors. Despite promising 
short-term results, these approaches were associated with more acute rejection and the appearance of de novo donor specific Abs . More recently, the ad-
ministration of belatacept was associated with better long-term kidney function, as well as better graft and patient survival [15]. While attractive, the rou-
tine use of belatacept is prohibited by costs and as a result, a combination of a CNI, MPA and steroids, along with basiliximab induction, remains the most 
common immunosuppressive combination used in clinical practice today.

Therefore, the real challenge nowadays is to define proper biomarkers of alloreactivity or operational tolerance to allow biomarker-driven safe immunosup-
pression minimization. Low-risk patients defined by the absence of pre-transplant allo-reactive T cells detected by ELISPOT technique [16] are randomized 
between tacrolimus monotherapy versus standard triple immunosuppression in the ongoing large prospective Cellimin trial.

Along the same line, the proof-of-concept trial of sequential double induction protocol based on alemtuzumab (which reduces the number of effector T 
cells) and the anti-TNF mAb infliximab (targeting some of donor-specific memory effector T cells) followed by tacrolimus monotherapy showed excellent 
5- year outcomes, even in T-cell presensitized patients. Interestingly, patients in the tacrolimus monotherapy arm exhibited a specific B-cell signature along 
with tolerance associated genes and inhibition of inflammation-related genes, suggesting that this protocol may allow safe immunosuppresion reduction 
in the majority in the majority of patients [17]. The ongoing RIMINI trial aims to confirm this concept in a larger group of patients.

1. Currently, only one novel immunosuppressant, an anti- CD40 mAb (CFZ533) blocking the co-stimulatory CD40– CD154 pathway, is in clinical develop-
ment for the prevention of acute rejection in renal transplantation.
2. First small trials investigating the safety and efficacy of cell therapies are under way aiming to modulate the immune system or induce tolerance.
3. Several immunomodulatory drugs are being tested in clinical trials for the treatment of AMR and desensitization
4. Steroid avoidance in kidney transplantation offers several metabolic advantages, but is associated with higher early acute rejection rate.
5. CNI avoidance/withdrawal cannot be recommended today due to higher rejection rate and the inability to appropriately identify the low-risk patients 
who might benefit from this strategy.
6. Biomarker-driven minimization of maintenance immunosuppression offers great promises and is being tested in ongoing clinical trials.
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