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NephroShotz is a new series of Renal Medicine titles created with the ambition of providing a

dedicated and comprehensive learning tool for the MRCP's Renal Specialty Certificate exam

(recently rebranded as the European Specialty Examination in Nephrology, ESENeph). Each

book or ‘shot’ will cover a cluster of related topics amounting to a ‘manageable chunk’ of the

renal curriculum, with information presented in a logical yet engaging and conversational

style.Each chapter is built around an MRCP-style best-of-five problem, with detailed answers

and explanations wrapped around the text, helping to integrate and consolidate knowledge.

The book's focus is unashamedly maintained on drawing together key mechanisms of disease,

pivotal clinical trials and contemporary consensus guidelines to provide 'high-yield' knowledge

which is both 'testable' by the exam and informs high quality day-to-day nephrology

practice.Topics covered in Book 1 include:- Minimal change Nephropathy- Focal Segmental

Glomerulosclerosis (FSGS)- Immunosuppressive drugs- Membranous Nephropathy- Nephrotic

syndrome Complications- Haematuria work-up- Proteinuria work-up- Diabetic

nephropathyNephroShotz is authored by London-based NHS Consultant Nephrologist Dr John

Booth - also known on Twitter as @thepeanutkidney. Look out for books 2 and 3 later in 2020!

'This book is well-written and the authors employ a lively and enthusiastic style that will be

appreciated by its student audience. Complex concepts are clearly explained and students are

referred to a range of secondary materials, including websites and discussion lists.' - Simon

Horobin, Reader in English Language, Glasgow University, UK 'A scholarly and comprehensive

introductory volume...A valuable addition to the Palgrave key concepts series.' Medium Aevum

'...a valuable addition to the Palgrave Key Concepts series...This is an impressive and scholarly

introductory volume that has much to recommend it.' - The Medieval Review --This text refers

to an alternate kindle_edition edition.About the AuthorELIZABETH SOLOPOVA works in the

Department of Special Collections and Western Manuscripts at the Bodleian Library, Oxford,

UK, and teaches Medieval English Literature and the history of English Language at the

Departments of Continuing Education in Oxford and Cambridge. STUART LEE teaches Old

English at the University of Oxford. --This text refers to an alternate kindle_edition

edition.Review'This book is well-written and the authors employ a lively and enthusiastic style

that will be appreciated by its student audience. Complex concepts are clearly explained and

students are referred to a range of secondary materials, including websites and discussion

lists.' - Simon Horobin, Reader in English Language, Glasgow University, UK 'A scholarly and

comprehensive introductory volume...A valuable addition to the Palgrave key concepts series.'

Medium Aevum '...a valuable addition to the Palgrave Key Concepts series...This is an

impressive and scholarly introductory volume that has much to recommend it.' - The Medieval

Review --This text refers to an alternate kindle_edition edition.Read more
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About this bookHello, and welcome to the first book in a new series of Renal Medicine titles –

NephroShotz! I am writing these books with several aims in mind. Foremost, is to create a

comprehensive learning tool for the MRCP’s renal specialty certificate exam (recently

rebranded as the European Specialty Examination in Nephrology, ESENeph), by covering the

breadth of the training curriculum, and supporting the practical knowledge which can only be

obtained by meeting and treating patients in the hospital. At the same time, I am also

endeavouring to make the books a succinct and practical guide to contemporary real-world

nephrology (or at least the brand I try to practise!) by focusing on the mechanisms of disease,

key basic science findings, clinical trials and guidelines which inform day-to-day practice,

without becoming bogged down in minutia, speculation or superfluous detail. In essence, this is

my attempt to ‘download’ on to paper the mental framework which I use to practice nephrology,

and I hope that you will find many of the tables, figures and boxes to be useful ‘desk

references’, pulling together practical clinical information and ‘pearls’ which are often not quite

so accessible in weightier textbooks!Although the questions at the start of each chapter are

written in an MRCP best-of-five style, and do give insight into the way questions are formulated

in the exam, I have included them more as a problem-based ‘spark’ or springboard to the topic,

than as a ‘mock question’. The questions are drawn from the series of in-house renal SCE

lectures I give to renal trainees at the Royal London Hospital, and are designed to signpost

‘silos of knowledge’ from across the renal specialty curriculum; detailed answers are provided

at the end of the chapter with reflections on the relevant knowledge required to select the

correct response.I make no apology for the slightly chatty writing style, which is one of the

definite plus-points of writing, editing and self-publishing your own work! The ‘Nephroshotz’ title

reflects the fact that I’ve chosen to publish the course in concise ‘high yield’ chunks (‘shots’)

rather than one mega-tome – both to make the learning experience more flexible and less

daunting, and to allow me to write and publish quicker (let’s face it, a full-time NHS job does not

leave that much free time for text book writing, so you might be waiting a while for me to finish

the complete course!). Although ultimately I intend these books to cover the knowledge base of

the entire renal training curriculum, I am writing with the intention that the 21st Century reader

will be able to support the text and hand-drawn figures by judicious ‘googling’ of representative

clinical images!Most importantly, I hope you find the books as engaging and enjoyable to read

as I am finding them to write. Please do let me know via Twitter if you think there is a factual

inaccuracy, or you want me to try and clarify something equivocal!JB@thepeanutkidneyJuly

2020About the authorDr John Booth is an NHS Consultant Nephrologist at the Royal London

Hospital, Barts Health NHS Trust, in London, UK. He trained at Oxford University and UCL

medical schools, gaining a ‘Prize First’ in Physiological Sciences and qualifying in Medicine

with distinction and as first runner up to the University of London Gold Medal in 2004. He

considers himself as something of an ‘exam expert’ – and with academic prizes in every year at

school and University, including five for the final MBBS exams, and no B’s in sight on his CV,

this is probably with some justification. As such, he prides himself on both his ability to

organise knowledge and on his knack to pick out relevant, ‘high yield’ and testable

information.John was awarded a PhD from UCL in 2013 for research into disease mechanisms

of diabetic nephropathy. His main clinical interests now are glomerular disorders and the

interface between HIV and the kidney, although his clinical brief is broad, and day-to-day work

includes dialysis, transplantation and the full scope of acute nephrology. He runs a popular

weekly internal teaching course for renal trainees at Barts Health, covering the breadth of the



renal specialty curriculum, which is the inspiration for these books. In his spare time he is a

keen runner, bird-watcher (yes, really), Netflix-consumer and Spanish student. He is also active

in the nephrology social media sphere, tweeting as the salty-snack alias @thepeanutkidney!

NoticeThis book is written as an exam-preparation tool, and is not intended as a manual for

clinical practice. It is the responsibility of clinical practitioners to use their own experience and

knowledge to evaluate information or methods described within this text. While the author has

made every effort to ensure drug doses are correct, it is still possible that errors have been

missed, and the reader is advised to consult the summary of product characteristics for full and

updated information on any medicine or drug described prior to prescribing, and to use their

own experience, knowledge and prescribing resources when determining dosages and

treatments for any individual patient. Likewise, national and international guidelines are being

continuously revised and updated, and the reader is advised to consult the source guideline

document to verify the presented information remains as described. To the full extent of the

law, the author does not assume liability for any injury or damage to persons or property

resulting from any use of methods, products, instructions or ideas contained within this

book.Version HistoryVersion 1: July 2020ContentsAbout this bookAbout the authorQuestion 1 -

Minimal change 1Question 2 - Minimal change 2Question 3 - Minimal change 3Question 4 -

FSGS 1Question 5 - FSGS 2Question 6 - FSGS 3Question 7 - Immunosuppression 1Question

8 - Immunosuppression 2Question 9 - Membranous nephropathy 1Question 10 - Membranous

nephropathy 2Question 11 - Membranous nephropathy 3Question 12 - Membranous

nephropathy 4Question 13 - Nephrotic syndrome complicationsQuestion 14 -

HaematuriaQuestion 15 - Proteinuria 1Question 16 - Proteinuria 2Question 17 - Diabetic

nephropathy 1Question 18 - Diabetic nephropathy 2Question 1An 18-year-old Chinese woman

presents with a 1-month history of intermittent fever, malaise, swelling in the neck and ankle

oedema. On examination, her blood pressure is 115/73, she has clinical evidence of lymph

node enlargement in the left anterior cervical chain and left axilla, together with facial puffiness

and marked ankle swelling.Investigations:Haemoglobin97 g/l (115-165)Total white blood

cells9.2 x 109 /L (3.6-11)Eosinophils1.3 x 109 / L (0.1-0.4)Serum creatinine85 µmol/L (45–

84)Serum albumin18 g/L (35–50)Urinary protein : creatinine ratio750 mg/mmol (<15)Chest X-

rayNormal appearancesRenal biopsyLight microscopyNormal appearancesElectron

microscopyDiffuse podocyte foot process effacementWhich next management step would be

most appropriate:CT chest, abdomen and pelvisStart ACE inhibitorStart prednisolone at dose

of 1mg/kg/dayBronchoscopyCore lymph node biopsyAnswer:E. Core lymph node biopsyThe

nephrotic syndrome is defined by the classical triad of proteinuria (>3g per 24 hours),

hypoalbuminaemia (<30 g/l) and oedema, and typically accompanied by

hypercholesterolaemia, a pro-coagulant tendency, and acquired immunodeficiency with

particular vulnerability to infections from encapsulated bacteria (e.g. Streptococcus pneumonia,

Neisseria meningitidis). Morbidity thus results either from symptomatic congestion, or

complications including thromboembolic events, infections or accelerated atherosclerosis.The

nephrotic syndrome may result from injury to any component of the glomerular filtration barrier

(figure 1.1): glomerular capillary endothelial cells, glomerular basement membrane (GBM) or

glomerular visceral epithelial cells (podocytes). While it is reasonable to ‘sieve’ the causes of

nephrotic syndrome by the glomerular locus of injury, it is more convenient to consider causes

as either intrinsic glomerular disorders or extrinsic (systemic) diseases associated with

nephrotic syndrome, the most common globally being diabetes mellitus (table 1.1).

Membranous nephropathy remains the most common intrinsic nephrotic disorder in adults in

the UK, but has been superseded by FSGS in the USA, driven by a high incidence among



Black American patients. Minimal change nephropathy (MCN) remains the commonest cause

of nephrotic syndrome in children. It should be remembered that all 'intrinsic' disorders may be

primary (i.e. idiopathic) or associated with their own 'secondary' causes (e.g. drugs, rheumatic

disorders or malignancy).Figure 1.1. The glomerular filtration barrier. Examples of diseases

associated with nephrotic syndrome and affecting different ‘layers’ of the barrier are shown on

the left.Intrinsic glomerular disordersExtrinsic (systemic diseases)Membranous

nephropathyDiabetes mellitusFocal segmental glomerulosclerosisAmyloidosis (and other

MGRS)Minimal Change NephropathyPre-eclampsiaOther disorders which may present as

NS:Systemic lupus erythematosusIgA nephropathyMesangiocapillary glomerulonephritisC3

glomerulopathyPost-infectious glomerulonephritisAlport’s syndromeTable 1.1: Common causes

of adult nephrotic syndrome. A range of other ‘extrinsic’ factors, such as drugs, infections and

malignancies may also provoke nephrotic syndrome, but are best sieved as ‘secondary causes’

of intrinsic glomerular lesions (e.g. hepatitis B virus associated membranous nephropathy).

NS: nephrotic syndrome; MGRS: monoclonal gammopathy of renal significance.MCN is

defined by (and indeed named based on) the finding of essentially normal-looking glomeruli on

light microscopy examination of a kidney biopsy - thin and delicate capillary loops, typically

without mesangial abnormality, although minimal mesangial expansion may be seen (contrast

the bold abnormally thickened capillary loops in membranous nephropathy, which look like a

child has drawn round them with a felt-tip pen!). No significant immune deposits are observed

on immunostaining or electron microscopy (EM), while diffuse podocyte foot process

effacement (flattening and simplification) is seen on EM.MCN is most common in childhood

and adolescence but may be seen in individuals of any age (including octa- or

nonagenarians!). Disease is characterised by an abrupt onset of oedema, usually over days to

weeks, and frequently follows viral illness or upper respiratory tract infection. Proteinuria may

be extremely heavy (occasionally more than 20 g/day), and almost exclusively albumin (so

called 'highly selective proteinuria'). Despite MCN being a pure ‘podocytopathy’, up to 30% of

patients have microscopic haematuria on dipstick. In contrast to primary focal segmental

glomerulosclerosis (FSGS), neither progressive chronic kidney disease nor recurrent disease

after transplantation are features of MCN, although acute kidney injury at the time of diagnosis

is common (most commonly as a result of 'pre renal' injury due to distributive third space fluid

losses) and typically resolves in parallel to remission of the underlying nephrotic state. The

diffuse foot process effacement seen on EM is fully reversible with treatment. Although a

diagnosis of MCN is often made presumptively in children, and management begun

empirically, the majority of clinicians obtain a renal biopsy in patients first-presenting in

adulthood, due to the broader differential diagnosis, and lower statistical ‘pre-test probability’

for the diagnosis.The cause of 'primary' (idiopathic) MCN is unknown - evidence suggests a

contribution of T cell-mediated auto-immunity, and potentially the involvement of a 'circulating

glomerular permeability factor' (à la 'primary' FSGS), although the identity of this factor

remains unknown. Secondary causes of MCN include allergic reactions (classically to a bee

sting), Hodgkin's lymphoma, thymoma, drugs including lithium and rarely non-steroidal anti-

inflammatories, and strongyloides infection. A minimal change-like picture can also be seen in

SLE where it is referred to as a ‘lupus podocytopathy’. Drug-associated MCN usually resolves

with withdrawal of the offending agent, although corticosteroid treatment may also be

required.MCN complicates Hodgkin's lymphoma in approximately 1:250 cases, overt features

of which may be present concurrent to nephrotic syndrome diagnosis or may not emerge for

several years after initial presentation. Nephrotic syndrome associated with Hodgkin’s disease

is typically steroid-dependent or steroid-resistant; diagnosis requires a high index of suspicion



and is made by histological evaluation of a lymph node in most cases, with subsequent

disease-modifying treatment directed at the haematological malignancy.Answer

discussion:This lady is oedematous, heavily proteinuric and hypoalbuminaemic: the cardinal

features of the nephrotic syndrome. The description of her renal biopsy, with normal light

microscopic findings, and diffuse FPE on EM are diagnostic for MCN. The woman in the case

has atypical features for primary MCN: while it is not uncommon for MCN to first present after a

viral illness or URTI, overt lymphadenopathy is unusual, as is the systemic eosinophilia (seen

in around 15% of patients with Hodgkin’s lymphoma), both of which point towards an

underlying lymphoproliferative disorderA:  �A CT scan will be indicated to further stage this lady's

lymphoma but will not lead to a specific diagnosis - a lymph node biopsy is required for this.B:  �

Renin-angiotensin system (RAS) blockade is not recommended as an initial treatment in MCN

in the absence of hypertension. The majority of primary MCN is steroid sensitive and hence

expected to remit with treatment; early use of RAS blockade may serve to exacerbate pre-renal

AKI, particularly in older adults.C:  �Starting immediate steroid treatment is not the most

appropriate avenue if a secondary cause is suspected - indeed in the case of lymphoma this

may serve to mask the diagnosis and make identification harder.D:  �Bronchoscopy will be low

yield for any diagnosis in the context of a normal chest x-ray.E:  �Core lymph node biopsy is the

best answer in this woman with pathological lymphadenopathy, to make a histological

diagnosis of her presumed lymphoproliferative disorder.Core references and further

reading:Minimal change disease. Vivarelli M et al. cJASN 2017; 12:332-345. An excellent

overview of minimal change including epidemiology and mechanisms of disease.Minimal

change nephrotic syndrome and classical Hodgkin’s lymphoma: Report of 21 cases and review

of the literature. Audard V et al. Kidney Int 2006; 69:2251-60. Contemporary report of the link

between MCN and Hodgkin’s disease for those wanting to pick into the granular detail of the

association!Question 2A 20-year-old woman presented to the renal service with a 4-week

history of facial and leg swelling. A kidney biopsy was undertaken which showed minimal

change nephropathy (8 glomeruli, all normal to light microscopy). She had been treated with

1 mg/kg daily dose of prednisolone for 16 weeks but remained oedematous.Investigations at

clinic appointment:serum creatinine62 µmol/L (45–84)serum albumin22 g/L (35–50)Serum total

cholesterol9.2 mmol/l (<5)urinary albumin:creatinine ratio570 mg/mmol (<3)What is the next

most appropriate step in management?Commence mycophenolate mofetilCommence

cyclophosphamideCommence rituximabRepeat kidney biopsyContinue current

treatmentAnswer:D. Repeat renal biopsySpontaneous remission in adult minimal change

nephropathy (rare) are unusual, and the majority of patients will require disease-modifying

therapy to effect a remission. First-line therapy for adult MCN remains oral prednisolone - either

1mg/kg (max 80mg) once daily, or 2mg/kg (max 120mg) on alternate days (as per the

international KDIGO glomerulonephritis guidelines). As a ‘rule of thumb’, steroid dose should

not be tapered until the patient has reached complete remission, and a minimum of 4 weeks at

the initial high dose is generally recommended. Adult MCN frequently responds slower than

childhood disease - up to 25% of patients may require 3-4 months of therapy with high dose

steroids before entering a remission. As such, KDIGO suggest continuing high dose steroid

therapy to a maximum of 16 weeks before deeming the patient to be truly 'steroid resistant'. In

practice it can take a great deal of nerve to continue high dose steroid therapy for 16 weeks,

particularly if features of glucocorticoid toxicity are beginning to emerge. Many clinicians

reappraise clinical response to high dose steroids at an earlier timepoint (e.g. 8 weeks) and

consider changing treatment tack earlier under these circumstances.Once a patient enters

remission, steroids can be gradually tapered over a 6-month period (see table 2.1 for a sample



steroid taper). Ideally, patients should be provided with written instructions on how to adjust

their prednisolone dose to minimise confusion, and they may also wish to self-test their urine

for protein once or twice weekly, particularly as they enter the ‘low dose’ weeks of the taper,

where the risk of relapse begins to increase sharply. Albustix® (manufactured by Siemens) are

inexpensive, readily bought online and simple to use (patients can usually teach themselves by

reading the side of the pack).Steroid DoseTime60 mgMin 4 weeks, max 16 weeks40

mg2weeks30 mg2weeks25 mg2weeks20 mg2weeks15mg2weeks10

mg2weeks5mg2weeks5mg alternate days2weeksSTOPTable 2.1. Sample prednisolone taper

for minimal change nephropathyAlternative first line therapy with either calcineurin inhibitors (ie

cyclosporin or tacrolimus) or cyclophosphamide is currently recommended for consideration in

patients where steroid-avoidance or minimisation is strongly desirable (e.g. uncontrolled

diabetes, active psychiatric disease or severe osteoporosis). Having said this, there is a drive

across the spectrum of glomerular disorders at present to reduce glucocorticoid exposure and

toxicity and increase patient choice. The recently published MinTac trial (see Box 2.1) has

positioned tacrolimus as a viable alternative first line treatment for the majority of patient with

MCN, which is likely to be reflected in new iterations of consensus guidelines.Around 80% of

adult patients with MCN are initially steroid responsive (as opposed to >90% of children);

‘primary’ steroid resistance can be defined as failure to achieve remission despite 16 weeks of

high dose prednisolone. KDIGO recommend "re-evaluating patients who are corticosteroid

resistant for other causes of nephrotic syndrome" - in many cases this will include a repeat

kidney biopsy. The majority of truly steroid-resistant MCN is re-categorised as focal segmental

glomerulosclerosis (FSGS) after repeat biopsy; in some cases this is because segmental

scleroses were not detected on the initial biopsy, either because the sample was too small, or

the cortico-medullary junction (where FSGS lesions are often first detected) was not

represented in the biopsy. Other possibilities include morphologically subtle manifestations of

amyloid or hereditary nephropathy, which may become clearer with time (and careful

examination of electron microscopy specimens!)Answer discussion:In this question, this

patient’s MCN meets the criteria for ‘steroid resistance’ (no response after 16 weeks of

prednisolone at a dose of 1mg/kg), and hence warrants re-evaluation of the cause (as per

KDIGO guidance). The original biopsy contained only 8 glomeruli, hinting that perhaps a

diagnosis of FSGS may have been overlooked due to a small sample size (although there is no

unanimous criteria for adequacy of a renal biopsy specimen, most pathologists would regard

>10 glomeruli as a reasonable number).A:  �While MMF may be effective treatment (and is

recommended by KDIGO as one therapeutic option in steroid resistant FSGS), the priority here

in the first instance is re-appraising the cause of nephrotic syndrome. (Separately, it should

also be remembered that if MMF was started in this patient, it would require carefully patient

counselling regarding contraception in a woman of child-bearing age, due to its potential

teratogenicity).B:  �Cyclophosphamide is not a recommended therapy for steroid resistant

nephrotic syndrome
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