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Editorial

The quest for knowledge in medicine starts with study and understanding of 
the principles of general internal medicine. Armed with a sound foundation in 
the discipline, other specialties in medicine, such as Surgery or Obstetrics and 
Gynaecology, can be pursued. Therefore, practitioners in all specialties need to   
have a firm grasp of knowledge in general internal medicine, and be constantly 
updated with contemporary developments. The Journal is launched with a view to 
help not only physicians, but doctors in all specialties alike, to achieve this purpose. 
We hope that all doctors, irrespective of their specialties, will find the Journal 
useful, and will enjoy reading the excellent articles in this and other issues.
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Erratum
With reference to the article “Update on Management of Myelodysplastic Syndromes” in the April 2009 issue 
of the Journal of the Society of Physicians of Hong Kong (Vol. 1, No. 2, pages 19–21), the correct dosing of 
azacitidine in Table 3 should be “75 mg/m2/day for 7 days Q4W”. We apologize for the inconvenience caused.
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Update	on	Definition	and	Staging	
of	Chronic	Kidney	Disease

In the old days, we were used to different terminologies for 
chronic kidney disease (CKD), such as chronic renal insuf-
ficiency, chronic renal impairment, uraemia and azotaemia. 
These terms convey little medical information but cause 

much confusion among medical practitioners. There are also 
grey areas in renal medicine, such as microscopic haematuria, 
renal cyst and polycystic kidney disease, which were not clas-
sified under renal function impairment as kidney function was 
normal. However, these patients do have kidney problems in 
one form or another. 
 In order to improve the terminology and staging of CKD, 
the National Kidney Foundation has proposed a new definition for 
CKD that includes the previously undefined kidney problems.1,2 
(Table 1) Microscopic haematuria, microalbuminuria, renal cyst 
or renal scar are now also classified as CKD under the new 
definition, which increases the awareness of kidney problems 
among the public. For example, a patient with mild microscopic 
haematuria or proteinuria will no longer be regarded as normal, 
but is now regarded as having CKD. This will help patients pay 
more attention to their kidney conditions.
 With the new definition for CKD, a new staging system has 
also been established.1,2 This new system divides CKD into five 
stages, the mildest kidney problem being Stage 1 and the most 
serious one being Stage 5. (Table 2) The staging depends on the 
level of kidney function (ie, glomerular filtration rate [GFR]). In 
the past, 24-hour urine collection for creatinine clearance was 
used as the marker of kidney function. This method is tedious 
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and cumbersome for patients. Now, with the help of computers 
and hand-held palm-sized electronic devices, a scientific formula 
including information such as serum creatinine, age and gender 
is used to estimate the GFR. (Table 3) The formula is widely 
available on the Internet and different hand-held electronic 
devices. Patients are then grouped under different stages ac-
cording to their estimated GFR. Both medical practitioners and 
patients know exactly how bad or how good the kidney function 
is. This new definition and staging system is being adopted 
worldwide, and will hopefully help us better delineate the CKD 
population, facilitating the provision of better medical care and 
preventive interventions. 

References:
1. National Kidney Foundation. K/DOQI clinical practice guidelines for chronic kidney disease: Evaluation, classifi-

cation, and stratification. Am J Kidney Dis 2002;39(2 suppl 1):S1-S266.
2. Johnson CA, Levey AS, Coresh J, Levin A, Lau J, Eknoyan G. Clinical practice guidelines for chronic kidney 

disease in adults: Part I. Definition, disease stages, evaluation, treatment, and risk factors. Am Fam Physician 
2004;70:869-876.

Table	1.	National	Kidney	Foundation	definition	of	chronic	kidney	
disease	

•  Kidney damage for 3 months or more, as defined by structural or functional 
abnormalities of the kidney with or without decreased GFR, manifested by 
pathological abnormalities or markers of kidney damage, including abnormalities 
in the composition of the blood or urine or abnormalities in imaging tests

•  GFR <60 mL per minute per 1.73 m2 for 3 months or more, with or without kidney 
damage

GFR = glomerular filtration rate
Adapted from reference 1.

Table	3.	Abbreviated	modification	of	Diet	in	Renal	Disease	
(mDRD)	formula	

eGFR (mL/min/1.73m2) = 186 x (serum creatinine [umol/L] x 0.0113)-1.154 x age 
(years)-0.203 x ( 0.742 if female)

Table	2.	Stages	of	chronic	kidney	disease

Stages Description GFR	(mL/min/1.73m2)

1 Normal or increase in GFR Greater than 90

2 Mild decrease in GFR 60–89

3 Moderate decrease in GFR 30–59

4 Severe decrease in GFR 15–29

5 Kidney failure Less than 15 or dialysis

GFR = glomerular filtration rate
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Introduction 

Since its first success more than 50 years 
ago, kidney transplantation has been 
established as a definitive treatment for 
end-stage renal failure. Compared with 
dialysis, which is associated with an 
annual mortality rate of over 10%, kidney 
transplantation offers the best potential 
for long-term survival and rehabilitation, 
and is thus considered the preferred 
mode of renal replacement therapy 
except in patients with severe comor-
bidities or a limited lifespan, which render 
the transplant operation or immunosup-
pression too risky to justify the potential 
benefits.
 Immune-mediated injury to the 
transplanted kidney and infections are 
still the leading medical complications 
after kidney transplantation. This article 
gives an overview of the current status of 
immunosuppressive treatment in kidney 
transplant recipients, and highlights 

the emerging concepts and unresolved 
issues in immune-mediated kidney  
allograft injury.

Immune-mediated 
Injury to the Kidney 
Allograft

Immune-mediated injury to the trans-
planted kidney can take various forms 
and can occur at any time after transplan-
tation. (Table 1)  They can be classified 
according to the timing of occurrence, 
the mode of presentation and the clinical 
manifestations, or according to immuno-
pathogenic mechanisms. 
 Hyperacute rejection is due to the 
presence of preformed antibodies with 
specificity against blood group or human 
leukocyte antigens (HLAs). It presents 
clinically as primary graft nonfunction or 
rapidly deteriorating graft function that 

Table	1.	Immune-mediated	injury	to	the	kidney	allograft

Types Remarks

1. According to time and mode of occurrence

Hyperacute rejection Due to the presence of preformed antibodies (ie, a humoral rejection)

Acute rejection • Can occur early or late after transplantation
• Can be ‘cellular’ or ‘humoral’ or a combination of both 
• Can be ‘overt’ or ‘subclinical’

Chronic rejection Definitive diagnosis requires histological proof of inflammatory infiltration that 
persists over time

2. According to the presence or absence of clinical manifestations 

Overt/clinical rejection Accompanied by impairment of allograft function

Subclinical rejection Histological diagnosis without overt change in graft function

3. According to pathogenic mechanisms

T lymphocyte-mediated Often referred to as ‘cellular rejection’

B lymphocyte-mediated/
antibody-mediated

• Also termed ‘humoral rejection’ 
• Predominantly targets blood vessels and their endothelium 
• Variable presentation – can be acute or chronic, with varied histological features
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occurs within the first few hours or days 
after transplantation. The prognosis is 
very poor. Although pretransplant investi-
gations with regard to blood group com-
patibility and HLA typing/cross-matching 
can effectively prevent this serious  
complication, it could still occur at a 
low incidence due to the imperfection 
of current immunological tests. Acute 
cellular (ie, T lymphocyte-mediated) re-
jection often occurs within the first few 
months after transplantation, but can also 
develop after months or even years of 
clinical stability; the latter could be precip-
itated by insufficient level of maintenance 
immunosuppression or noncompliance. 
Late acute rejections are associated with 
a poor prognosis. 
 The manifestations of immune- 
mediated injury to the kidney allograft 
can be variable.  Acute rejection typically 
presents as deteriorating graft function. 
More severe symptoms such as reduced 
urine output, graft tenderness or fever 
are less common. Histological features 
of acute cellular rejection include T 
lymphocyte infiltration into the renal 
tubules (tubulitis) and in the interstitium. 
Acute humoral or antibody-mediated 
rejection usually presents with more 
severe symptoms and signs, and re-
quires treatment with potent immuno-
suppressive agents. Cellular rejection 
and humoral rejection are not mutually 
exclusive. 
 Accumulating data from clinical 
studies that have included protocol al-
lograft biopsies (ie, obtained from pa-
tients despite apparently stable function 
of the transplanted kidney) show that 
inflammatory infiltration in the trans-
planted kidney can occur in the absence 
of clinical manifestations or any change in 
serum creatinine level (therefore the term 
‘subclinical rejection’). The occurrence of 
subclinical rejection may be related to 
the efficacy of prophylactic immunosup-
pressive regimen. In this respect, there 
is data to suggest that the incidence of 
early subclinical rejection may be lower 
in patients whose immunosuppressive 
treatment includes mycophenolate 
mofetil and/or tacrolimus. 
 Blood vessels, especially their 
endothelium, are the main targets of  
antibody-mediated allograft injury, and the 
pathogenic process involves complement 

activation. Light microscopy of allograft 
biopsy with acute vascular (humoral) re-
jection may reveal severe abnormalities 
such as perivascular inflammatory infil-
tration, panvasculitis, fibrinoid necrosis 
of the vascular media, thrombosis or in-
terstitial haemorrhage, as in hyperacute 
rejection. However, histological changes 
of endothelial injury could be subtle and 
difficult to discern in early cases. C4d is a 
degradation product of the activated com-
plement factor C4, a component of the 
classical complement cascade that is ini-

tiated by the binding of antibodies to their 
specific target molecules. Diagnosis of 
humoral rejection has improved following 
the recognition of a close association 
between vascular rejection and C4d posi-
tivity in the graft biopsy, mostly along the 
peritubular capillary. In addition, recent 
advances in diagnostic methodology and 
classification have contributed to better 
understanding of the features of kidney 
allograft injury mediated by antibodies 
and/or B lymphocytes.1 (Table 2)
 Different factors can have an 
adverse impact on long-term renal al-
lograft survival. (Table 3) The term ‘chronic 
rejection’ should not be used loosely to 
denote progressive deterioration of al-
lograft function irrespective of the un-
derlying mechanisms, but should be 
reserved for cases with documented per-
sistence of inflammatory cell infiltration 
or antibody-mediated histopathology in 
the graft kidney. Also, ‘chronic allograft 
nephropathy’ should not be regarded as 
a distinct disease entity (which implies 

Table	3.	Factors	that	affect	long-term	renal	allograft	function

Factors Remarks	or	examples

Donor/organ factors Affect quality of the transplanted kidney

Perioperative injuries to kidney Affect the nephron mass of the transplanted kidney (eg, ischaemia-
reperfusion injury)

Immune-mediated injuries Mediated by T or B lymphocytes/antibodies

Nephrotoxic injuries Chronic nephrotoxicity of calcineurin inhibitors; other nephrotoxic agents

Vascular factors Graft renal artery stenosis

Urological complications Obstructive uropathy

Recurrent or de novo diseases Immunoglobulin A nephropathy, focal segmental glomerulosclerosis, etc

Polyoma BK virus BK virus nephropathy

Systemic factors Hypertension, diabetes mellitus

Table	2.	Spectrum	of	antibody-mediated	injury	in	the	kidney	allograft

Types Remarks

Hyperacute rejection Due to preformed antibodies, mostly against blood group or HLAs

Acute humoral rejection • Usually presents with acute deterioration of graft function
• Mostly due to antibodies against HLAs

Chronic antibody-mediated injury •  Usually presents with gradual and progressive deterioration of graft 
function

•  Histological appearance as ‘transplant glomerulopathy’ with double 
contour of the glomerular basement membrane and/or ‘peritubular 
capillary basement membrane multilayering’

HLA = human leukocyte antigen

“Cellular rejection 
and humoral 

rejection are not 
mutually exclusive”
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the existence of a specific treatment). 
Instead, it refers to a state of impaired 
graft function which is often progressive, 
the aetiology of which is usually multifac-
torial and includes both immune-mediated 
and nonimmune-mediated factors. 

Prophylactic 
Immunosuppression 
After Kidney 
Transplantation

Mechanisms leading to solid organ 
transplant rejection are triggered by the 
engagement of T cell receptors with an-
tigenic peptides presented in the context 
of major histocompatibility complex 
Class II molecules (Signal One), the en-
gagement of surface molecules with 
their respective ligands on the surface 
of T lymphocytes and antigen-presenting 
cells that generates costimulatory signals 
(Signal Two), the subsequent activation 
of intracellular signalling pathways that 
results in the secretion of cytokines 
which, upon interaction with their re-
ceptors on lymphoid cell surface (Signal 
Three), induce cell cycling and prolif-
eration. Immunosuppressive agents used 
in the prevention or treatment of kidney 
allograft rejection intercept one or more 
of these pathways of immune activation 
and proliferation.2 (Table 4)
 Since the introduction of cy-
closporine in the mid 1980s, which led to 
a significant decrease in the rate of acute 
rejection and improved short-term kidney 
allograft survival, triple therapy com-

prising corticosteroid, cyclosporine and 
azathioprine has been commonly used 
as prophylactic immunosuppression. 
The inclusion of antithymocyte globulin 
or monoclonal anti-CD3 antibody as in-
duction was popular in the USA, especially 
in subjects with increased immunological 
risk for rejection. With the advent of 
new immunosuppressive agents, the 
use of anti-CD3 antibody, which could 
induce severe first-dose reaction due to 
cytokines released from lymphocytes, 
is largely confined to the treatment of 
severe rejection. Perioperative use of an-
tibodies against the interleukin-2 receptor, 
which reduce acute rejection rate and 
are well tolerated, has become popular 
recently, especially in Europe and Asia.3 
Since the early 1990s, following reports 
from large-scale studies demonstrating 
that mycophenolate mofetil was more 
effective than placebo or azathioprine in 
preventing acute rejection and that it was 
generally well tolerated, mycophenolate 
mofetil in combination with cortico- 
steroid and a calcineurin inhibitor has been 
widely used as prophylactic immunosup-
pression.4 In contrast, the use of azathi-
oprine is increasingly uncommon, except 
in patients with low immunological risk 
or who do not tolerate mycophenolate 
mofetil or enteric coated mycophenolate 
sodium. 
 The past decade has seen an in-
crease in the popularity of tacrolimus 
(FK-506), a member of the calcineurin 
inhibitor family. Tacrolimus treatment has 
been associated with a lower incidence of 
acute rejection vs cyclosporine, although 
there is controversy on whether this 
would still hold true when drug exposure 

for cyclosporine is optimized with 2-hour 
postdose blood level (ie, C2) monitoring. 
Compared with cyclosporine, tacrolimus 
also offers the advantage of less facial hair 
growth and coarsening of facial features. 
The combination of high-dose cortico-
steroid and tacrolimus could induce post-
transplant diabetes mellitus (DM) in up to 
20% of patients, while tacrolimus-induced 
hypertension and dyslipidaemia may be 
less vs cyclosporine. Both agents can 
induce hyperkalaemia, especially in the 
presence of high circulating drug levels. 
Nephrotoxicity is a major drawback of cal-
cineurin inhibitors. Acute nephrotoxicity 
is related to excessive blood levels 
and is largely reversible, while chronic 
nephrotoxicity can result in permanent 
scarring and could be subclinical in the 
early stage. Periodic monitoring of blood 
levels is mandatory in patients receiving 
calcineurin inhibitors. Protocol allograft 
biopsies can facilitate the early detection 
of subclinical chronic calcineurin inhibitor 
nephrotoxicity or chronic damage in the 
transplanted kidney due to other causes, 
thereby permitting early therapeutic  
interventions. 

 Mammalian-target-of-rapamycin 
(mTOR) inhibitors such as sirolimus or 
everolimus offer the advantage of being 
nonnephrotoxic, but these drugs may 
impair wound healing and increase the 
incidence of lymphoceles.5 They are thus 
often avoided in the perioperative early 
phase after transplantation, but are in-
creasingly being included in ‘conversion’ 
regimens (eg, when aiming for minimi-
zation of calcineurin inhibitors and/or cor-
ticosteroid). Patients treated with these 
agents should have regular monitoring 
of drug level in the blood, lipid profile 

Table	4.	Prophylactic	immunosuppression	after	kidney	transplantation

1.	Agents	that	target	Signal	one	events
•  Antibodies – monoclonal anti-CD3 or polyclonal antithymocyte globulin against T lymphocytes; monoclonal 

anti-CD52 antibody against lymphocytes and monocytes
• Calcineurin inhibitors – cyclosporine, tacrolimus
• Corticosteroid

2.	Agents	that	target	Signal	Two	events
Fusion protein – CTLA-4 immunoglobulin currently being investigated in the prevention of kidney transplant 
rejection

3.	Agents	that	target	Signal	Three	events
• Monoclonal antibodies against interleukin-2 receptor (eg, basiliximab, daclizumab)
• mTOR inhibitors (eg, sirolimus, everolimus)
• Nucleotide synthesis inhibitors (eg, mycophenolic acid, azathioprine)

CTLA-4 = cytotoxic T lymphocyte antigen-4; mTOR = mammalian-target-of-rapamycin

“Periodic monitoring 
of blood levels 
is mandatory in 

patients receiving 
calcineurin 
inhibitors”
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and blood counts, as they may induce 
hypertriglyceridaemia and thrombocy-
topenia. Pneumonitis is an uncommon 
but recognized complication of sirolimus 
treatment, and necessitates discon-
tinuation of the drug. Both calcineurin 
inhibitors and mTOR inhibitors are metab-
olized by the cytochrome P450 system. 
Therefore, it is important to be aware of 
potential drug interactions.
 Recent results from the Efficacy 
Limiting Toxicity Elimination (ELITE)-
Symphony study show a lower rate of 
acute rejection, better renal allograft 
function and better graft survival in  
patients given daclizumab, corticosteroid, 
mycophenolate mofetil and low-dose 
tacrolimus as prophylactic immuno-
suppression, compared with low- or  
standard-dose cyclosporine or sirolimus 
in place of low-dose tacrolimus.6

Treatment of Rejection 
and Unresolved Issues 

Intravenous pulse corticosteroid is the 
initial treatment for acute rejection, and 
the majority of acute cellular rejection 
episodes respond to this therapy. Steroid-
resistant rejections or vascular rejections 
necessitate the use of potent immuno-
suppressive agents such as antithymocyte 
globulin or anti-CD3 antibody. Anti-CD20 
and intravenous immunoglobulin can 
also be used in the treatment of vascular  
rejection.
 Since persistence of subclinical 
rejection leads to scarring in the trans-
planted kidney, most clinicians would 
administer a course of treatment as for 
overt acute rejection when subclinical 
rejection is diagnosed.7 However, the re-
sponse can be variable, and the impact 
of this approach on long-term graft 
survival remains to be defined. Similarly, 
the optimal management of chronic  
antibody- and/or B lymphocyte-mediated 
renal allograft injury (eg, transplant glom-
erulopathy) requires further investigation, 
since currently available immunosup-
pressive agents do not appear highly ef-
fective in reversing such lesions. 
 While the incidence of acute re-
jection has decreased considerably over 
the past 2 decades following the intro-

duction of new immunosuppressive 
agents, concomitant improvement in 
long-term renal allograft survival has 
been less impressive. Previously, chronic 
calcineurin inhibitor nephrotoxicity has 
played a significant role in chronic al-
lograft damage.8 With increased expe-
rience in the use of calcineurin inhibitors 
and the lowering of target blood levels, 
nephrotoxic insult from these agents 
should assume lesser importance. It is 
conceivable that the immunological rela-
tionship between the host and the trans-
planted kidney evolves continuously over 
time. However, the lack of noninvasive 
means to accurately monitor the immune 
responsiveness towards the allograft or 
the inflammatory and fibrotic processes 
within the allograft has hindered the 
search for optimal maintenance immuno-
suppressive regimens.   

 The increasing options of immu-
nosuppressive agents permit tailoring of 
treatment regimens to suit the distinct 
needs of individual patients. Examples 
include minimization of calcineurin in-
hibitor usage in patients with suboptimal 
graft function, minimization or avoidance 
of corticosteroid in patients with brittle DM 
or severe osteoporosis, or the inclusion 
of sirolimus or everolimus in patients with 
a previous history of malignancy. The data 
to date suggest that calcineurin inhibitors 
should be included in the immunosup-
pressive regimen in the early phase after 
transplantation, or else there will be an 

excessive risk of early acute rejection. 
The availability of novel potent induction 
agents could facilitate the avoidance or 
early minimization of calcineurin inhibitor 
use. These approaches of immunosup-
pression are currently being investigated 
in clinical studies.

Conclusions

Effective and safe immunosuppression 
is critical to the success of kidney trans-
plantation, yet efficacy is often asso-
ciated with trade-offs. This is illustrated 
by the increased risk of malignancies in 
transplant recipients, and the increasing 
incidence of BK polyoma virus disease 
over the past decade while more potent 
immunosuppressive regimens have been 
adopted. Decisions on the choice of im-
munosuppressive combinations therefore 
demand a delicate balance between po-
tential benefits and risks. It is imperative 
to proactively prevent and to monitor the 
development of treatment-related com-
plications, so that interventions can be 
instituted early. To reduce the incidence 
of ‘death with a functioning graft’, in ad-
dition to the prevention and treatment of 
infections, attention should be given to 
the prevention of systemic complications. 
In this regard, measures to reduce car-
diovascular damage should be instituted 
early, long before a patient reaches 
end-stage renal failure. Last but not least, 
organ shortage and its ethical ramifi-
cations present additional challenges to 
the successful and equitable implemen-
tation of kidney transplantation.9  
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Introduction

Rheumatoid arthritis (RA) is a chronic, 
systemic, inflammatory autoimmune 
disorder of unknown aetiology. It is char-
acterized by pain, swelling and destruction 
of joints, with resultant disability and pre-
mature death. It affects approximately 
0.5% to 1% of adults worldwide,1 0.35% 
of adults locally,2 and is two times more 
common in women. Early treatment has 
been shown to prevent disability in many 
patients. In the past decade, biological 
agents, especially tumour necrosis factor 
(TNF) inhibitors, have allowed for hitherto 
unseen therapeutic benefit. However, the 
most effective new drugs can be too ex-
pensive to administer to all patients who 
might benefit. Instead of a disease re-
quiring care and rehabilitation of accrued 
handicaps, RA has become a modern-day 
medical dilemma.

Clinical Expression

In genetically susceptible individuals, 
specific environmental factors activate 
potentially pathogenic immune reactions 
that lead to inflammation. If inflammation 
becomes chronic, it will lead to joint de-
struction and systemic complications, 
with increased comorbidity. To a large 
extent, comorbid conditions are the 
results of unopposed cumulative inflam-
matory activity. 
 The current classification criteria of 
RA, developed by the American College 
of Rheumatology (ACR) in the mid 1980s,3 
are now less relevant. Some criteria (ie, 
nodules and erosions) are generally not 
present at the time of early diagnosis. 
Active treatment can lead to a striking 
change in the long-term course of RA. 
The prevalence of the most feared extra-
articular manifestations (eg, amyloidosis, 
scleritis and vasculitis) are decreasing, 

making other long-term effects such as 
cardiovascular disease and lymphomas 
more important.
 In cases of established RA, joint 
destruction, comorbidity and other extra- 
articular manifestations are more prevalent 
in the subset of patients who are positive 
for rheumatoid factor (RF) and anti-cyclic 
citrullinated peptide (anti-CCP). Anti-CCP 
appears to have a high specificity (90% to 
98%) and thus may prove useful in early 
diagnosis, even though the sensitivity of 
the test for RA is approximately 50% to 
65% at presentation.

Disease Progression 
and Treatment

A major key to advances in both as-
sessment and best use of disease- 
modifying antirheumatic drugs (DMARDs) 
has been the development of valid 
and responsive methods that measure 
disease activity, functional status and 
joint damage. The ACR response criteria 
measure relative changes (ACR20, 
50,70),4 whereas the disease activity 
score (DAS) is a compound index providing 
an absolute value of disease activity. The 
European League Against Rheumatism 
(EULAR) response criteria combine the 
two principles. Lately, achievement of a 
disease-free state, called remission, has 
become an achievable goal for many pa-
tients. However, no universally accepted 
remission criteria have been defined.
 Up to 70% of patients who present 
with early inflammatory arthritis have 
unremarkable plain radiographs at the 
initial visit. Ultrasonography and MRI can 
detect erosions in much higher numbers 
and up to 2 years earlier than with plain 
radiographs.
 Joint damage occurs early in 
RA; 30% of patients have radiographic  
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evidence of bony erosions at the time of 
diagnosis, and this increases to 60 % by 2 
years. Initiation of DMARD therapy within 
the first few months after the diagnosis is 
crucial, as a delay of as little as 3 months 
would result in substantially more radio-
graphic damage at 5 years.

Treatment Goals

During the past 10 years, improved un-
derstanding of the pathophysiology of 
RA has led to several key changes in 
the therapeutic approach. These include 
early diagnosis and treatment, the use 
of DMARDs in combination, the use of 
targeted therapies such as TNF-blocking 
agents, and analysis of coexisting illness 
(eg, cardiovascular disease and osteo-
porosis) in the assessment of treatment 
outcome.
 No current treatment cures RA. 
Therefore, reasonable therapeutic goals 
are a remission of symptoms involving 
the joints, a return of full function, and the 
maintenance of remission with DMARD 
therapy.

Medications

Nonsteroidal anti-inflammatory drugs 
(NSAIDs), corticosteroids and DMARDs 
(both synthetic and biological) are the 
three main classes of medications used 
to treat RA. NSAIDs, which are helpful in 

relieving symptoms, have not been shown 
to slow disease progression. Controversy 
continues about when, if, and how cor-
ticosteroids should be used to treat RA. 
Although low-dose prednisone (≤10 mg/
day) has been shown to decrease RA  
progression as detected radiographically,5 
its dose-dependent side effects are  
familiar to all clinicians.
 Early and aggressive treatment 
with conventional DMARDs, such as 
methotrexate, can be highly effective 
in controlling inflammation and slowing 
the development of erosions in many 
patients. A meta-analysis has suggested 
that the relative efficacy of methotrexate, 
sulfasalazine and intramuscular gold in-
jection is similar. Antimalarial drugs such 

as hydroxychloroquine are less effective. 
Penicillamine is rarely used today because 
of concern about its toxicity. Good sur-
veillance and rapid adjustment of medi-
cation regimens are important to achieve 
tight disease control.
 Methotrexate is most often se-
lected as initial therapy because many 
observational trials have demonstrated 
its high retention rates compared with 
other agents. Moreover, it has a long 
track record of acceptable toxicity and a 
low cost. 

Targeted Treatments

Studies on TNF have led to the first break-
through in the development of targeted 
RA therapies. TNF-blocking agents cur-
rently approved for clinical use are inf-
liximab (chimeric anti-TNF monoclonal 
antibody), etanercept (soluble TNF re-
ception fusion protein) and adalimumab 
(humanized anti-TNF monoclonal an-
tibody). These drugs act by partly neu-
tralizing circulating and synovial TNF. (Table 
1) Subsequent studies have shown that 
TNF-blocking agents are most effective 
when combined with methotrexate. This 
strategy not only reduces inflammation, 
but also almost completely retards joint 
erosion even in the presence of residual 
inflammation.
 The success of TNF blockade 
rapidly led to the development of a series 
of biological drugs targeting different mo-
lecular pathways of RA. Abatacept is a 

Table	1.	 New	drugs	for	treatment	of	rheumatoid	arthritis

Drug Primary	action Route	of	administration Usual	dose

Etanercept TNF inhibition Subcutaneous injection 50 mg/week

Infliximab TNF inhibition Intravenous infusion •  3 mg/kg at weeks 0, 2 and 6, then 
every 8 weeks

•  Maintenance dose may be 
gradually increased to a 
maximum of 10 mg/kg

Adalimumab TNF inhibition Subcutaneous injection 40 mg every other week

Abatacept T cell costimulatory 
molecule inhibition

Intravenous infusion 500–1,000 mg at days 0, 15 and 29, 
then every 28 days

Rituximab Anti-CD20 Intravenous infusion 1,000 mg on days 0 and 15 

Tocilixumab Interleukin-6 receptor 
blockade

Intravenous infusion 8 mg/kg every 2 weeks

TNF = tumour necrosis factor

Figure.	Treatment	algorithm	for	rheumatoid	arthritis

DMARDs = disease-modifying antirheumatic drugs;  
TNF = tumour necrosis factor
Adapted from reference 7.

Good response
Maintain the 

regimen

Unsatisfactory response
change regimen: T-cell or B-cell 

targeted treatments

Good response
Maintain the regimen

Regular assessment every 2–3 months

Initial treatment choice:
Methotrexate, sulfasalazine, leflunomide, 

with or without prednisolone

Good response
Maintain the 

regimen

Unsatisfactory response
change regimen: add or switch DMaRDs; 

combine anti-TNF and methotrexate

Unsatisfactory response
change regimen: If on methotrexate and 

anti-TNF, consider switching anti-TNF
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recombinant fusion protein of cytotoxic  
T lymphocyte antigen-4 (CTLA-4) that in-
hibits costimulatory signals essential for 
T cell activation. Rituximab is a mono-
clonal antibody that binds to CD20 on the 
surface of pre-B and mature B cells, thus 
depleting these cells from circulation. 
Tocilizumab is a monoclonal antibody di-
rected against the interleukin-6 receptor, 
and seems to be efficient at reducing 
both inflammation and erosions.6

 At present, a widely used pharma-
cological strategy is to begin treatment 
of early RA with methotrexate, and in 
some cases low-dose steroids.7 (Figure) 
Addition of or switching to DMARD can 
be considered if treatment goals are not 
met within 2 to 3 months. Addition of a 
TNF-blocking agent is highly efficient at 
reducing disease activity and retarding 
joint erosions in patients with an insuf-
ficient response to nonbiological drugs. 
For those who do not meet treatment 
goals on their first round of TNF blockade, 
options are to change the biological 
agent to either rituximab (anti-CD20) or 
abatacept (CTLA-4 immunoglobulin).8 
Switching to another TNF-blocking agent 
can also be effective.
 This therapeutic approach is being 
challenged by data suggesting early RA 
patients should begin with the most ef-
fective treatment available, which can 
then be downgraded gradually depending 
on results.9 This approach is supported by 

early reports of high initial doses of glu-
cocorticoids and combination DMARDs,10 
and from results showing that initial 
treatment with TNF blockade and meth-
otrexate enabled later tapering of TNF 
blockade in individuals who had reached 
a disease-free state.11

Adverse Effects

Historically, concern about the toxicity 
of DMARDs has delayed their use in 
RA. It is now recognized that the conse-
quences of delaying therapy far outweigh 
the risk of possible toxic effects for the 
majority of patients. Detailed monitoring 
guidelines have been published to help 
avert damage to the liver, which was a 
major concern when use of methotrexate 
in RA became popular in the mid 1980s.12 
(Table 2) 
 Establishment of structured sur-
veillance systems (registries) will enable 
research of strategies best suited for dif-
ferent patients in various phases of disease 
by facilitating comparisons of effec-
tiveness, safety and cost. Registry-based 
studies are increasingly conducted to 
identify the effects of long-term treatment 
and rare adverse events. Researchers 
have shown that TNF-blocking agents in-
crease the risk of specific infections, in 
particular tuberculosis. Infection-related 
side effects have been managed rea-

sonably well, provided that physicians 
perform screening and treatment of 
latent tuberculosis. While cancers are 
another concern, data indicates that the 
increased risk of lymphoma is mostly at-
tributable to RA disease activity rather 
than to the TNF-blocking agents used. For 
solid cancers, findings of randomized trials 
and registry-based studies are somewhat 
contradictory. Continued surveillance is 
needed before definite conclusions about 
long-term effects can be made.

Conclusion

The treatment algorithm for RA is shown 
in the Figure. To summarize, one should:

Commence DMARD therapy in early 1. 
RA, which is the window of oppor-
tunity.
Treat to target, which is disease re-2. 
mission or no evidence of disease or 
normal functional status.
Define the extent of joint damage by 3. 
performing baseline and follow-up 
radiographies of hands and feet. Ul-
trasonography and MRI can be used 
when the clinical status is worsening 
but plain radiographs are normal or 
unchanged. Any significant interval 
change is a clear sign of poor disease 
control.
Adjust and optimize the treatment 4. 
regimen (ie, addition of or switch 
to a new nonbiological or biological 
DMARD regimen) if there is recorded 
continued disease activity and pro-
gressive damage.

 With many basic and clinical re-
search studies on RA ongoing, RA will 
be subject to further changes in terms 
of treatment, cure and prevention in the 
future.
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Table	2.	 monitoring	treatment	of	rheumatoid	arthritis

Drug Potential	toxic	
effects

Baseline	
evaluation

System	review Laboratory	tests

Hydroxy-
chloroquine

Macular changes None unless old 
age or previous eye 
problem

Eye examination 
every 6–12 months

None

Sulfasalazine Neutropenia,  
myelosuppression

CBC, ALT, G6PD Fever, bruising, 
pallor

CBC every 2–4 
weeks for 3 months, 
then every 3 months

Methotrexate Myelosuppression, 
hepatic fibrosis, 
pneumonitis

CXR, CBC, ALT, 
creatinine, albumin, 
hepatitis B and C

Mouth ulcers, 
cough, shortness of 
breath, nausea

CBC, ALT, albumin 
every 4–8 weeks

Leflunomide Myelosuppression, 
hepatic fibrosis

Same as for metho-
trexate

Diarrhoea, weight 
loss, increased 
blood pressure

CBC, ALT, albumin 
every 4–8 weeks

TNF  
inhibitors

Infections Screening for 
previous tuber-
culosis

Infections, symptoms 
of CHF or demyeli-
nating disease

None unless patient 
also receiving other 
DMARDs

ALT = alanine aminotransferase; CBC = complete blood count; CHF = congestive heart failure; CXR = chest X-ray; G6PD = glucose-6-phosphate 
dehydrogenase; DMARDs = disease-modifying antirheumatic drugs; TNF = tumour necrosis factor
Adapted from reference 12

A complete list of references can be downloaded from 
www.sophysiciAnshk.org
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The	Post-cardiac	Arrest	Syndrome

Case Study

A 45-year-old Singaporean Chinese 
resident of Hong Kong with a history 
of asthma since young but with in-
frequent symptoms was brought into 
the hospital via the ambulance because 
of sudden-onset numbness of all ex-
tremities upon return to her home after 
having walked her dog for half an hour. 
She remained conscious during the am-
bulance ride but on arrival at the hospital 
20 minutes later, she was found to be 
pulseless.  Cardiopulmonary resusci-
tation (CPR) was started, four doses of 
adrenaline 10 mL 1:10,000 were given, 
and the patient was intubated. The initial 
bradycardic rhythm degenerated into ven-
tricular tachycardia for which the patient 
was defibrillated once with success. 
Intravenous (IV) amiodarone 300 mg 
was loaded. Her pulse returned after 8 
minutes of CPR.  
 However, post resuscitation, the 
patient had refractory hypotension with 
systolic blood pressure around 70–80 mm  
Hg despite dopamine infusion and inter-
mittent IV boluses of 0.2 mg adrenaline. 
She was managed in the ICU with 

high-dose dopamine and adrenaline in-
fusions to keep her mean arterial blood 
pressure above 70 mm Hg. A workup for 
the cause of her cardiac arrest was non-
yielding: her electrocardiogram, cardiac 
enzymes, head CT and MRI, chest x-ray, 
cortisol level, thyroid functions and toxi-
cology screen were all normal. Her chest 
examination did not reveal any bron-
chospasm, and her airway pressures on 
the ventilator were normal. Her white 
blood cell count was at 10.7 x 109/L with 
1% eosinophil, and her immunoglobulin E 
level was only mildly elevated at 184 IU/
mL (normal <100 IU/mL). All cultures from 
blood, urine and sputum were negative. 
The patient was given broad spectrum 
antibiotics to cover for possible aspiration 
during resuscitation.
 Within the first few hours of ICU 
admission, the patient demonstrated 
brisk polyuria, putting out 1 L of urine 
per hour. A central line was inserted and 
central venous pressures were 7–10 cm. 
Fluid replacement was given to match 
urinary loss. A concurrent set of serum 
and urine osmolality confirmed diabetes 
insipidus (DI), which is likely to be  
neurogenic. Stress-dose hydrocortisone 
and replacement vasopressin were 

started with control of polyuria in about 
5 hours. Shortly after ICU admission, 
the patient was started on induced hy-
pothermia using ice packs targeting at a 
core temperature of 35°C.
 The patient’s neurological condition 
during the first 24 hours was poor with 
pupils nonresponsive and dilated to 4–5 
mm. She had negative doll’s eyes and 
negative cough reflex upon suctioning. 
There was no spontaneous respiratory 
trigger despite a PaCO2 level of 50s mm 
Hg. All her limbs were flaccid. An echocar-
diogram showed regurgitant aortic valve 
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and global left ventricular dysfunction 
with ejection fraction of 19%. At 48 
hours, the patient was in acute pulmonary 
oedema/pneumonitis/pneumonia with bi-
lateral white out lungs. By this time, she 
demonstrated the first signs of neuro-
logical recovery, with cough reflex, spon-
taneous respiration, and spontaneous 
eye opening. Her neurological condition 
continued to improve over the next few 
days to the point of full recovery by day 
5. Subsequent echocardiograms showed 
improvement of left ventricular function 

from 19% to 40% and finally to 65%. She 
was extubated on day 6 and discharged 
home on day 11. The cause of her cardiac 
arrest remained elusive and she was kept 
on maintenance amiodarone.

True or False Questions
On management of the patient after suc-
cessful resuscitation from cardiac arrest:

The patient should be hyperven-1. 
tilated for the purpose of decreasing 
cerebral oedema.
Therapeutic hypothermia has been 2. 

shown to improve patient outcome.
Prognostication in the first 3 days 3. 
post-cardiac arrest is not reliable.
Immediate revascularization for 4. 
acute myocardial infarction does not 
improve outcome.
Mean arterial pressure should be 5. 
kept above 75 mm Hg to ensure ad-
equate cerebral perfusion pressure.

Discussion

This patient’s clinical course following suc-
cessful resuscitation from cardiac arrest 
is quite typical of the “post-cardiac arrest 
syndrome”,1 also referred to as “post-
resuscitation syndrome”,2 a syndrome of 
multi-organ dysfunction which arises as a 
result of whole body ischaemia and reper-
fusion. The global ischaemia-reperfusion 
injury leads to a systemic inflammatory 
response syndrome, or a sepsis-like 
multi-organ dysfunction syndrome. There 
is increasing evidence that interventions 
applied after return of spontaneous circu-
lation significantly influence the chances 
of survival with good neurological 
outcome.3 It is therefore important that 
proper multi-organ support be given to 
maximize the chance of survival and to 
restore quality of life. A post-cardiac arrest 
ICU care bundle has been proposed,4 and 
should consist of the following elements: 
early coronary reperfusion and haemo-
dynamic optimization, control of venti-
lation, blood glucose control, temperature 
control, and treatment of seizures. Here 
we will give an update summary of the 
current management strategies in post-
resuscitation care based on three recent 
reviews.2,4,5

Early Coronary Intervention 
and Haemodynamic Support
In patients with cardiac arrest secondary 
to myocardial infarction, immediate revas-
cularization has been shown to improve 
outcome. The use of intra-aortic balloon 
pump needs to be considered in pa-

tients with refractory cardiogenic shock 
due to myocardial infarct or myocardial 
stunning.

Cerebral Blood Flow and Mean 
Arterial Blood Pressure
Cerebral autoregulation of blood flow 
is impaired following cardiac arrest. Ce-
rebral blood flow (CBF), as reflected by 
the cerebral perfusion pressure (CPP), 
is dependent on the interplay of the 
mean arterial blood pressure (MAP) and 
the intracranial blood pressure (ICP):  
CPP=MAP-ICP. As the CPP should ideally 
be more than 60 mm Hg, the MAP should 
ideally be over 75 mm Hg for a usual ICP of 
15 mm Hg or less. For patients with rapid 
onset of cerebral oedema post-arrest, the 
ICP would be rising quickly and hence 
the CPP would quickly be compromised 
unless there is a corresponding rise in the 
MAP. Hence, keeping the patient’s MAP 
on the high side of 75 mm Hg using vaso-
pressors if needed is advisable to sustain 
adequate CPP.

Ventilation
The use of controlled mode is advisable 
as the patient may be apnoeic. Even if the 
patient is not apnoeic, controlled-mode 
ventilation would minimize oxygen con-
sumption in these patients whose oxygen 
delivery might have been compromised 
by the arrest or underlying insult. Unlike 
the old-school belief of hyperventilating 
the patient to reduce cerebral oedema, 
conscientious attempts are now made 
to avoid hyperventilation and hypocapnia, 
which has been shown to cause cerebral 

vasoconstriction and diminished CBF 
and oxygen delivery.  Frequent blood gas 
sampling is advisable to ensure adequate 
but not excessive ventilation.

Induced Mild Hypothermia
This strategy involves bringing the patient 
to a body temperature of 32–34°C for 24 
hours immediately following successful 
CPR. Since the late 1990s, there has 
been a major research interest in the role 
of induced mild hypothermia as part of 
post-resuscitation care, which resulted in 
the publication of over 10 studies in the 
2000s. The findings are overwhelmingly 
in favour of induced mild hypothermia 
when compared with matched historical 
controls in improving patient outcome. 
However, one must watch out for po-
tential side effects of excessive hypo-
thermia: coagulopathy, cold-induced 
diuresis, shivering requiring adequate 
sedation and analgesia, and decreased 
insulin secretion and sensitivity.

Prevention of Rapid 
Re-warming and Fever 
After the initial 24 hours of induced hy-
pothermia, care needs to be taken not 
to allow a rapid rebound of temperature. 
Animal studies have shown that rapid re-
warming can adversely affect outcome, 
and that slow re-warming preserves the 
benefits of cooling. Rapid re-warming 
may cause regional or general imbalances 
between CBF and oxygen consumption, 
and thus hypoxia and additional neuronal 
damage.

Answers: 1. F; 2. T; 3. T; 4. F; 5. T
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Glucose and Electrolyte 
Control
Hyperglycaemia is common after cardiac 
arrest, and is likely to arise from multiple 
stresses, including fluctuations in body 
temperature. Avoidance of extremes of 
disturbance in blood glucose and serum 
electrolytes in the critically ill is common 
sense. For management of hypergly-
caemia, despite recent hype on tight 
glucose control, target levels of around 
8 mmol/L are considered acceptable. In 
patients with frank neurogenic DI, as in 
this patient, rapid shift in fluids between 
various body compartments could easily 
lead to a major electrolyte imbalance, and 
careful monitoring and titration is needed 
to ensure electrolyte stability.  

Treatment of Seizures
Seizures and/or myoclonus occur in 
5–15% of adult patients following return 
of spontaneous circulation, and tend to 
be associated with poor neurological 
outcome. Seizures increase cerebral me-
tabolism by up to three-fold, and should 
be promptly controlled with anticon-

vulsants. Myoclonus is best managed 
with clonazepam.

Prognostication
A number of neurological parameters 
have been used to reliably predict poor 
outcome in post-cardiac arrest comatose 
patients, including papillary light response, 
corneal reflexes, motor responses to 
pain, myoclonus, status epilepticus and 
somatosensory evoked potential studies. 
However, prognostication based on neuro-
logical assessment should be undertaken 
only after 72 hours, as hypothermia and 
other physiological derangements within 
this period can affect the reliability of the 
neurological parameters. Establishing a 
no-CPR order within the first 24 hours 
after cardiac arrest can lead to a de-
creased chance of survival for the post-
resuscitation patient.

Conclusion

Our patient has beaten all statistics in 
being a cardiac arrest victim with full 

functional recovery. The first 48 hours 
of support was challenging, and the 
proper adherence to post-resuscitation 
care, including 24 hours of induced 
mild hypothermia, aggressive haemo-
dynamic support, managing the neu-
rogenic DI with hormonal replacement 
and careful fluid and electrolyte support, 
and full ventilatory support (without hy-
perventilation), has likely minimized any 
permanent damage from the ischaemia-
reperfusion injury. Modern ICU care 
can indeed make a difference to a post-
cardiac arrest victim.
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