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Medical Nutrition Therapy for Cancer
Cachexia Patients
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tatistics suggest that half of all
cancer patients will experience
cancer the
prevalence rises to as high as 86% in
the last 1-2 weeks of life, with 45% of
patients losing over 10% of their original
body weight during disease progression.’
In 2011, cancer cachexia
internationally termed as a multifactorial

cachexia and

was

syndrome defined by an ongoing loss of
skeletal muscle mass (with or without
lipolysis) that cannot be fully reversed
by conventional support
leads to progressive functional

nutritional
and
impairment.?2 This syndrome is mainly
caused by metabolic changes in response
to the host—tumour interaction, adverse
effects resulting from cancer treatment,
local and systemic effects of tumours
and poor psychosocial status. These
factors often lead to poor food intake
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and involuntary weight loss followed
by malnutrition. Cancer cachexia can
interrupt treatment schedules, reduce
tolerance of side effects resulting from
cancer treatments, increase the risk of
infection and poor wound healing after
major surgery and increase morbidity
and mortality of cancer patients.

Health (eg,
oncologists, and dietitians)
are responsible for screening cancer

professionals
nurses
patients for cachexia using feasible
measures. There are many screening
tools;
method is to pay attention to patient’s

however, the most traditional

weight loss. For example, if a patient

has more than 5-10% involuntary

weight loss in the past 3-6 months,

respectively, low body mass index (BMI)

and abnormal blood profile, the oncology

team should seriously consider starting

nutritional support.
The goals for medical nutrition

therapy for cancer cachexia patients are to:*

1. Preventorreverse nutrient deficiencies

2. Preserve lean body mass

3. Help patients tolerate treatment better

4. Minimize nutrition-related side effects

and complications
5. Maintain strength and energy
6. Protect immune function, decreasing
the risk of infection
7. Aid recovery and healing
8. Maximize quality of life

Cancer patients diagnosed with
cancer cachexia should start on a high-

protein high-calorie diet immediately
(Figure 1). A commonly accepted
nutritional regimen would provide

30-35 kcal/kg/day and 1-2 g protein/
kg/day with lipids making up 30-50%
of the total energy content.* Protein
healthy immune

helps maintain a

system, speed up wound healing and
maintain muscle; therefore, the diet
should emphasize the intake of high
quality protein from meat, chicken,
fish, seafood, egg, milk, soy products,
nuts and dried beans. Cachexia patients
should consume more good fats such as
olive oil, canola oil, nuts, seeds and fatty
fish to prevent lipolysis™.

Oral nutritional supplements are
helpful at times of low appetite, nausea
and other adverse effects of cancer
treatment.®® According to the European
Society of
Nutrition guidelines on enteral nutrition
(oral and tube feeding) on non-surgical

Parenteral and Enteral

oncology,” intensive dietary advice and
nutritional supplements can be used
to increase dietary intake to prevent
therapy-associated weight loss and
interruption of radiation therapy. Artificial
nutrition is indicated when oral feeding
is insufficient (ie, less than 50-60% of
standard requirements).® Preoperative
enteral nutrition, preferably with immune
modulating substrates (eg, arginine,
omega-3 fatty acids, and nucleotides),
should be used for 5 to 7 days in all
patients undergoing major abdominal
surgery independent of their nutritional
status.™

Supplementation of fish oil for
cancer cachexia has been extensively
studied. The Society of
Parenteral and Enteral Nutrition guide-

lines on nutrition support therapy during

American

adult anticancer treatment recommended
using immune-modulating enteral formu-
lations supplemented with agents such
as omega-3 fatty acids for appropriate
populations™ (eg, critically ill patients).
Studies showed that intake of 2 g eicos-
apentanoic acid per day may prevent
muscle loss, improve appetite, reduce

Journal of The Society of Physicians of Hong Kong | 1



Figure 1. Treatment algorithm in artifical nutrition (consensus)*
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inflammation and even improve weight
gain. Other nutrients such as arginine,
glutamine, and medium chain fatty acids
may also play a role in prevention of
muscle loss.

In conclusion, cancer cachexia is
a serious syndrome suffered by many
cancer patients, which can negatively
affect their prognosis and survival rate.
Cachexia patients should be put on a
high-protein high-calorie diet and use
artificial nutrition when their normal
dietary intake is less than 50-60% of the

daily requirement. Health professionals
in the oncology team should all be
in the implementation and
reinforcement of a high-protein high-
energy diet for all patients diagnosed
with cancer cachexia.

involved
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Destiny of Acute Kidney Injury
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ver time, the incidence of acute
kidney (AKI) has been
steadily increasing.’
in particular the elderly, may develop
AKl secondary to infection,
profound hypotension, heart attack or
other organ failure.

injury
Patients,

severe

AKI accounts for
1% of hospital admissions in the United
States and 5-7% of hospitalized patients
develop AKI.?2 Severe AKl may cause an
irreversible deterioration of renal function
and progression to end-stage renal failure
(ESRF).
of this potentially reversible disease,
patients may still have different degrees

Even after successful treatment

of renal impairment.
determined that patients with AKI were
at high risk for chronic kidney disease
(CKD) (hazard ratio [HR] 8.8, 95% CI
3.1-25.5, P<0.0001), ESRF (HR 3.1, 95%
Cl 1.9-5.0, P<0.0001) and the level of
risk was related to the severity of AKI.3
The hazard ratios for CKD and ESRF in

A meta-analysis

January 2015

patients with severe AKI were 28. (95%
Cl 21.1-375) and 8.0 (95% CI 1.3-48.6),
Figure 1 llustrates the
pathway by which AKI may become CKD
and ESRFE

respectively.?

Definition of AKI

Based on the position statement
on AKI by the European Renal Best
Practice (ERBP), AKI was defined as
changes
and a decrease in urine output.*

levels
The
diagnosis and severity of AKI according

in serum creatinine

to the criteria is illustrated in Table 1. The
ERBP suggested that the classification
of AKI should be considered as a scale
of severity rather than a nosological
definition.

Changes in serum creatinine and
urine output are the most simple and
reliable parameters to reflect any change
in kidney function.
baseline creatinine measurement should

The recommended

be the measurement on admission, a
study has shown the use of admission
serum creatinine was best associated
with risk® and improved the prediction
of need for renal replacement therapy
(RRT) and mortality.? It is advised that

when measuring urine volume, the ideal
body weight of the patient should be
used rather than the true weight and
expressed as mL/kg/hr.

Although glomerula filtration rate
(GFR) important parameter to
reflect kidney function, its use is not
recommended

is an

in patients with AKIL
Previous studies suggested that GFR
overestimates the incidence of AKI.7
In daily practice, GFR
from serum creatinine levels based on

is estimated
standard equation. However, true GFR
is not accurately reflected by serum
creatinine; a 50% loss of GFR may occur
when serum creatinine is raised above
the upper limit of normal. In addition,
serum creatinine is also affected by
body mass, gender and age of patients.
Recently, the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI)
equation was developed to estimate
GFR by a creatinine-based equation.®
This estimated GFR equation can be
used to accurately reflect the kidney
function of patients with CKD and help
to estimate the risk for mortality and
cardiovascular

events;® however, at

present, the equation is not widely used

Figure 1: Different pathways from AKI to CKD and ESRF

AKI

CKD

4

1
= AKI _‘

® ESRF =
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in patients with AKI. Further studies
need to be undertaken before eGFR can
be better used for clinical management.

Assessment of patient
with AKI

Patients should be assessed for
any existing proteinuria, chronic renal
impairment, or underlying causes of
AKI, for example, existing CKD will
predispose patients to AKI. The cause(s)
of AKI should be determined as early as
possible, as rapidly progressive diseases
such as autoimmune glomerulonephritis,
acute interstitial nephritis or patients
exposed to nephrotoxic agents can also
give rise to ESRF in a short period of
time.

Firstly, assessment of patient
volume status is not only helpful for
determining pre-renal causes of AKI,
but also in determining the need for
urgent dialysis treatment. If patients
are clinically dehydrated, appropriate
fluid replacement may be able to
convert the AKI. Patients may have
already been prescribed inotropic drugs
for haemodynamic support. However,
the drugs may
vasoconstriction of

result in afferent
the glomerulus,
causing renal hypoperfusion. If patients
are found to have severe fluid overload or
acute pulmonary oedema without urine
output, renal replacement therapy (RRT)
may need to be provided to remove the
excessive fluid and avoid respiratory
failure or intubation for respiratory
support; patients with anuria for over 12
hours will be diagnosed with stage 3 AKI
(Table 1).4

Secondly, when assessing patients
with AKIl, a review of their recent
drug history should be undertaken to
investigate any exposure to nephrotoxic
agents. Ideally, all types of NSAIDs
should be stopped immediately, including
those in ointment or suppository form.
In addition, the dosage of new antibiotics
should be adjusted according to residual
renal function to avoid drug overdose, as

this will further complicate the patient’s

4 | Journal of The Society of Physicians of Hong Kong

Table 1: Diagnosis and severity of acute kidney injury

One of the following:

Stage 1:

e Serum creatinine increased 1.5—1.9 times from baseline
e Serum creatinine increase >0.3 mg/dL (26.5 ymol/L)
o Urinary output <0.5 mL/kg/h during a 6 hour block

One of the following:
Stage 2:

e Serum creatinine increase 2.0-2.9 times from baseline
e Serum creatinine increase >0.3 mg/dL (26.5 ymol/L)
e Urinary output <0.5 mL/kg/h during two 6 hour blocks

One of the following:
Stage 3:

® Anuria for more than 12 hours

e Serum creatinine increase >3 times from baseline

e Serum creatinine increases to >4.0 mg/dL (353 pmol/L)
e |nitiation of renal replacement therapy

o Urinary output <0.3 mL/kg/h during more than 24 hours

clinical
effects develop from the switching.
to contrast

situation should any adverse
Previous exposure
media may be one of the precipitating
factors for AKI.
develops anywhere between 12 hours
and up to three days after contrast
exposure. Patients with diabetes (DM)

Contrast nephropathy

and CKD, are predisposed to contrast
nephropathy; however, the deranged
renal function is usually multifactorial in
patients with AKI. For example, patients
may already have uncontrolled sepsis,
be haemodynamically unstable due to
hypovolemia, have cardiogenic shock, or
have been given nephrotoxic agents.
Another common cause for AKl is
obstructive nephropathy. Acute retention
of urine is often seen in elderly men due
to underlying prostatism. Obstructive
nephropathy may also occur in female
patients due to bladder dysfunction or
an obstruction in the urogenital system.
the best
obvious

Ultrasound is screening

modality  for obstructions,
although computed tomography may
detect small ureteric renal stones. If
detected, early
catheterization should be performed
if not already performed at the time of
admission. Urgent intervention such as

percutaneous nephrostomy should be

hydronephrosis is

arranged by the urologist and undertaken
by radiologist, if catherization does not
reveal good urine output and patients are
found to have obstructive nephropathy.

Risk factors for AKI

It has been reported that the
adjusted odd ratios for patients developing
AKI was increased from 1.95 to 40.1 for
patients with CKD stage 3 to 5 and is more
common in elderly patients and in patients
with DM, hypertension and proteinuria.™
These are also risk factors for CKD. In
recent cohort studies, a haemoglobin level
below 10 g/dL was demonstrated to be a
significant risk factor for AKI" and patients
with significant anaemia at baseline were
associated a with poorer chance of renal
recovery.'

Treatment for AKI
The treatment for AKI
be supportive and will provide RRT if
indicated (Table 2)." Currently, there
is no evidence to demonstrate any

should

treatment can effectively control or
prevent AKl. Dopamine and mannitol
have not been found useful and
furosemide is only indicated for patients
with fluid overload. Interms of metabolic
acidosis, sodium bicarbonate should be
given cautiously, so the sodium load
and excessive correction, resulting in
metabolic alkalosis, is avoided. Should
anaemia occur, it should be corrected
promptly as studies have hinted that low
haemoglobin levels are associated with
poor outcomes; this has yet to be fully
demonstrated, but theoretically, normal
haemoglobin should
hypoxia. For patients with CKD, anaemia

improve tissue
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Table 2: Indications for renal replacement therapy in patients with acute kidney

injury

Indications

Relative Indications

Hyperkalaemia

Severe metabolic acidosis
Fluid overload

Prolonged oliguria or anuria
Uraemic complications
Drug intoxications

e Fluid overload due to cardiac failure or
multiorgan failure

e Rhabdomyolysis causing uremia

e Sepsis

e |ncreased intracranial pressure

should be avoided to reduce the risk of
ESRD.

Dialysis should be provided if
patients develop fluid overload, severe
electrolyte
disturbances, including hyperkalaemia.
However, the decision should involve the
clinical consent of the patients as there

metabolic  acidosis  or

are no cut off levels for serum creatinine
or urea or duration of oligouria to start
RRT. One randomized controlled study
did not find significant differences in
ICU, hospital mortality or renal recovery
when comparing early with late initiation
of RRT."™ Moreover, a biologic marker has
not yet been identified to indicate when
to initiate RRT in patients with AKI.
There different  dialysis
modalities for AKI, namely, intermittent
haemodialysis (HD), slow low efficacy

are

extended HD, continuous venous-venous
renal replacement (CRRT) and peritoneal
dialysis. The choice of RRT is dependent
on the patients’ haemodynamic stability
and any contraindication for HD. A
systematic review comparing CRRT
with intermittent HD did not show any
clinically relevant differences between

modalities, including all-cause mortality
(relative risk [RR], 1.10; 95% ClI, 0.99-
1.23) or the requirement for chronic
dialysis treatment in survivors (RR, 0.91;
95% CI, 0.56-1.49)." Continuous veno-
venous haemofiltration or extended HD
are more haemodynamically stable and
more suitable for patients with profound
shock or with underlying cardiac disease.
However, intermittent HD has advantages
of quick removal of metabolic waste,
correction of electrolyte disturbance
and acid-base balance. Although both
blood flow and dialysis flow can be
adjusted, the intermittent HD can cause
intradialytic hypotension resulting in
repeated damage to kidney tissue and a
difficulty in achieving fluid removal.

Conclusion
High prevalence of DM,
hypotension and aging in patients

increase the risks of CKD. An episode of
AKI results in temporary or permanent
damage to kidney function and s
associated with risk of ESRF and
mortality in the long term. The relative
risk of ESRF depends on the severity

of AKI and baseline renal function of
patients. nephrotoxic
agents is important, as it is always better

Avoidance of

to prevent than to treat AKI.
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Introduction

treptococcus pneumoniae

(oneumococcus) is the most

common cause of community-
acquired pneumonia (CAP), affecting
both children and adults. Elderly
and immunocompromised  subjects
are particularly at risk, leading
to high morbidity and mortality

worldwide. Concomitant influenza and

pneumococcal infection account for
the majority of cases during the flu
season in Hong Kong; however, limited
epidemiological data are available for
adults.
Overall, infection
can be categorized into pneumococcal

pneumonia and invasive pneumococcal

pneumococcal

disease (IPD). IPD includes bacteraemic
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pneumococcal pneumonia, meningitis,
pleuritis and arthritis. It is of note that
the incidence of IPD is expected to rise
in Hong Kong secondary to the increase
in the elderly population. Groups most at
risk of IPD include those at the extreme
of ages, patients with underlying chronic
diseases, and immunocompromised
patients. Including patients with func-
tional or anatomic asplenia, immunosup-
pressive conditions, post organ or bone
marrow transplantation, or on therapy
with alkylating agents, antimetabolites,
or systemic corticosteroids.’
smokers, alcohol abuse and institution-

Chronic

alized individuals are also at risk.
The most effective measure of
disease prevention is
Licensed pneumococcal
vaccines are currently available for use

pneumococcal
vaccination.

in adults and children. The 23-valent
polysaccharide vaccine
non-conjugated polysac-

pneumococcal
(PPV23), a

charide vaccine, was first licensed in
1983 and is used exclusively in adults.?®
Three pneumococcal conjugate vaccines
(PCV) are licensed for use in children.
The heptavalent PCV (PCV7) was first
licensed in the United States in 2000
and is now available in >100 countries
PCV7 contains polysac-
charides from the most common seven

worldwide.*

S. pneumoniae serotypes each con-
jugated to genetically detoxified diph-
theria toxin CRM,,. A 10-valent PCV
(PCV10) using recombinant non-typeable
Haemophilus influenzae protein D as the
conjugate was first licensed in Europe
and North America in 2009 with an addi-
tional 3 serotypes.® In the same year, the
13-valent PCV (PCV13) was first licensed
by the FDA to be used in children.
Recently, PCV13 has also been licensed
for use in adults.®

In this article, we will review the
disease burden, clinical characteristics,
laboratory findings and
strategies of pneumococcal infection in

vaccination
Hong Kong.

Epidemiology
Incidence of pneumococcal
disease

Ho et al reported a retrospective,
population-based study using data
1995 to 2004 in Hong Kong.
The annual incidence of IPD requiring
hospitalization in children aged <2 years
old was 18.3/100,000, decreasing to
15.6/100,000 in children aged <b years
old.® Based on laboratory results from
the Hospital Authority in Hong Kong from
the same period, the average annual
incidence of IPD among adults aged >65
years old was 7.7/100,000 from 2000 to
2004.5This is comparable to the global
annual incidence rate of IPD ranges from
10 to 100 cases per 100,000 population
quoted by the WHQO.”

from

Mortality rate of pneumococcal
disease

In  general,
reported by countries
pneumococcal pneumonia was <10%.

the mortality rate

in Asia for

This increased to 14.9% in patients with
bacteraemic pneumococcal pneumonia
and was even higher for elderly patients
(276%).°

Serotype distribution
Pneumococcal distri-

bution varies widely between countries.

serotype

In Hong Kong, the serotype distribution
of pneumococcal isolates in children
aged <6 years confirmed that the most
common carriage

serotypes were

similar to the invasive isolates — that
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is, 6B, 14, 19F and 23F The serotypes
in PCV7 - 4, 6B, 9V, 14, 18C, 19F and
23F — accounted for 89.7% and 66.1%
of the invasive and carriage isolates,
respectively, found in invasive isolates
taken from children (age <6 years) in
Hong Kong hospitals between 1995 and
2001.° After the launch of the paediatric
PCV7 vaccination program in 2005 in
Hong Kong, carriage of PCV7 serotypes
decreased from 12.8% to 8.6%
(P<0.01). The relative contribution of
PCV7 serotypes 14 and 18C decreased,
whereas non-PCV7 serotypes 6A, 6C,
15B, 19A and 23A increased. Serotypes
6A and 19A were subsequently covered
by PCV13 which replaced PCV7 in 2010.
In a recent study performed in two
major tertiary hospitals in Hong Kong,™
S. pneumoniae was associated with
16.7% of adult patients aged >50 years
hospitalized for CAP and diagnosed by
the 13-valent multiplex urinary antigen
detection assay (UAD), BinaxNOW® S.
pneumoniae, or microbiology cultures.
Serotypes 5 (38.8%), 3, 14 and 23F
(all 10.4%)
S. pneumoniae serotypes diagnosed
by UAD in this study. The additional
serotypes covered by PCV13 accounted
for approximately 60% of the serotypes

were the most common

detected in the study. Among the three
detection techniques, UAD was superior
in detecting noninvasive CAPR.

Antibiotic resistance

In a recent study comparing the
antimicrobial susceptibilities of IPD
for all age groups before and after
the
vaccination program,
major changes in the overall susceptibility
rates for penicillin (meningitis, 59.3-
62.6% and non-meningitis, 95.9-
99.2%), erythromycin (36.6-39.4%) and
levofloxacin (96.2-98.8%) during the two
time periods.® The study also showed

introduction of PCV7 paediatric
there were no

the penicillin susceptibility rate at the
meningitis breakpoint was significantly
lower among children than in adults:
43.6% for children <5 years compared

8 | Journal of The Society of Physicians of Hong Kong

with 64.7% for adults aged >65 years.
Overall, the antimicrobial susceptibility
was higher among non-PCV7 types than
PCV7 types for penicillin at the meningitis
breakpoint (88% vs 375%; P<0.001)
and for erythromycin (64.3% vs 17.2%;
P<0.001). Among isolates from aged
<b years, dual penicillinferythromycin
resistance increased from 44.1% to
64.2% (P=0.01) during this period. We
eagerly await data on the impact of
PCV13 on the antibiotic resistance trend.

Current pneumococcal
disease prevention
strategies

The first vaccine available for immu-
nization of adults was PPV23, licensed by
the FDA in 1983. This 23-valent polysac-
charide vaccine appeared to be effective
against IPD but had a limited duration
of efficacy,” there is also inconsistent
evidence regarding PPV23 effectiveness
against non-bacteraemic pneumococcal
pneumonia.'’?  Furthermore, PPV23
failed to decrease nasopharyngeal
carriage and was unable to generate
herd immunity.” In addition, revacci-
nation with PPV23 appears to result
in a hyporesponsiveness after initial
immunization,'®" secondary to down-
regulation of memory B-cells. PPV23
was exclusively administered to adults
and the vaccine was not immunogenic
in children.

The immunological
of polysaccharide vaccines can be
overcome with pneumococcal conjugate

limitations

vaccines.’ PCVs have been shown to
induce long-term protection in infants
and children and reduce colonization
resulting immunity.'’®?" Three
PCVs are licensed for use in children. The

in herd

heptavalent PCV7 was first licensed in
the United States in 2000 as part of the
paediatric vaccination program.* PCV7
contains polysaccharides from seven S.
pneumoniae serotypes (4, 6B, 9V, 14,
18C, 19F, and 23F), each conjugated to
genetically detoxified diphtheria toxin
CRMigz A 10-valent PCV (PCV10) using

recombinant non-typeable Haemophilus
influenzae protein D as the conjugate
was first licensed in Canada, Europe,
and Australia in 2009 with additional
serotypes 1, 5, and 7F In the same year,
the 13-valent PCV (PCV13) replaced
PCV7 which includes serotypes 1, 3,
4, 5, 6A, 6B, 7F 9V, 14, 18C, 19A, 19F,
and 23F% Recently, PCV13 has also been
licensed for use in adults.®

Of the two existing pneumococcal
conjugate vaccines, PCV10 and PCV13
(Prevnar 13%), only PCV13 has recently
been approved by the FDA, the EU and
many other countries for use in adults
aged >b0 vyears. The clinical program
for PCV13 has demonstrated that when
administered to adults aged >50 years
as the first pneumococcal vaccine, or
when administered to those previously
immunized with PPV23, PCV13 provides
the immunologic advantages associated
with conjugate vaccines, and thus has the
potential for improved efficacy against
pneumococcal disease compared with
the PPV23 vaccine.??2

Since the introduction of conjugate
vaccines in the United States in 2001, as
part of the national paediatric vaccination
rates of pneumococcal
disease have decreased in the United

programme,
States among persons of all ages,
including those aged >65 years,” although
the vaccine was only given to children.
Rates of pneumococcal pneumonia and
IPD, especially pneumococcal meningitis
have decreased in children <5 years
of age (reduction from 97 cases per
100,000 population during 1998-1999 to
24 cases per 100,000 in 2005; disease
caused by vaccine-type strains fell from
80 cases per 100,000 population to
4.6).%* There was a correlated reduction
in pneumococcal pneumonia and IPD
in adults since PCV7 was introduced
to children in the United States.?® Such
reduction in pneumococcal disease in
the adult population appeared to be the
result of an increase in herd immunity.?

In Hong Kong, the Centre for
Health Protection currently recommends
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Abstract
he development of biological
drugs has revolutionized the

therapeutic approach to chronic
inflammatory rheumatic diseases, par
ticularly in patients resistant to standard
treatment. These drugs are based on the
targeted inhibition of specific molecular
or cellular targets directly involved in
the pathogenesis of the diseases: pro-
inflammatory cytokines, cytotoxic T-lym-
phocyte-associated protein 4 (CTLA-4),
and molecules involved in the activation,
differentiation and maturation of B cells.

Introduction

Several studies have highlighted
the role of pro-inflammatory cytokines
in the pathogenesis of chronic inflam-
matory rheumatic diseases. As a result,
a concerted effort has been made to
develop drugs targeting the molecules

directly involved in the inflammatory
response. The development of these
drugs, called biologics, has revolutionized
the therapeutic approach to chronic
inflammatory rheumatic diseases, par
ticularly in patients resistant to standard
treatment.
Biological agents targeting pro-
inflammatory cytokines tumor necrosis
factor (TNF), interleukin 6 (IL-6), cytotoxic
T-lymphocyte-associated protein 4
(CTLA-4) - which modulates T cell acti-
vation, and molecules involved in the
activation, differentiation and maturation
of B cells, are now available for many
These diseases
include rheumatoid arthritis (RA), pso-
riatic arthritis (PsA), spondyloarthritis
(SpA), ankylosing spondylitis (AS) and
systemic lupus erythematosus (SLE).
We now review the main biological

rheumatic diseases.

drugs for use in rheumatic diseases.

TNF antagonists

TNF is a cytokine implicated in
aspects of the inflammatory
process, it interacts with TNF receptors
(TNFR) expressed on a wide variety of
cells.” Numerous studies have demon-
strated the key role of TNF in the patho-
genesis of chronic inflammatory diseases

several

such as RA, PsA, AS, inflammatory bowel
diseases, and uveitis.?

different drugs targeting
TNF have been developed: Infliximab,
adalimumab, golimumab,
pegol and etanercept, a genetically
engineered TNFR:Fc protein.
The neutralization of TNF interrupts the

Five

certolizumab

fusion

TNF signal pathways, resulting in cell
cycle arrest, apoptosis, inhibition of pro-
inflammatory cytokine and chemokine
release, osteoclast, and endothelial cell
activation.®*
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Approved indications
Rheumatoid arthritis

TNF antagonists were first indicated
for use in RA. Several randomized con-
(RCT) demonstrated TNF
antagonists to be efficacious in the
treatment of RA. They have been shown
to be effective in control of signs and

trolled trials

symptoms of RA, the prevention of joint
damage progression and achievement of
remission.>"?

In general, TNF antagonists were
compared with methotrexate (MTX):
Some studies evaluated efficacy in
patients with early RA and naive to MTX
therapy,
patients with established disease, not
adequately responding to MTX.

while other studies enrolled

Spondyloarthritis

Several RCT have examined the
efficacy of TNF antagonists in peripheral
SpA and axial SpA. These have demon-
strated an impressive clinical efficacy,
with no specific superiority in terms of
efficacy of one TNF antagonist over the
others.®?

Patients with peripheral SpA who
demonstrate an insufficient response to
anti-inflammatory  drugs
(NSAIDs) and salazopyrine will benefit
from the use of anti-TNF treatment. For

non-steroidal

axial SpA, the use of salazopyrine is not
well documented; however, the use of
anti-TNF is recommended if they fail to
respond to anadequate trial of NSAIDs.

Psoriatic arthritis
The biologic
therapies with anti-TNF has greatly

introduction  of

improved the clinician’s ability to treat
all manifestations of PsA. The clinical
efficacy of anti-TNF exceeds that of tradi-
tional disease-modifying anti-rheumatic
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drugs (DMARDs) and anti-TNFs have
been shown to significantly inhibit joint
damage as assessed by radiographic
progression. Overall, efficacy among the
different agents appears comparable,
although there have not been head-to-
head trials.

Adverse events

TNF playsacrucialrole inthe defense
against agents.
when its effects are blocked, patients
are at an increased risk of developing
infections in the upper and lower airways

microbial Therefore,

and urinary tract. Most importantly, TNF
inhibition may favour the reactivation of
latent tuberculosis infection (LTBI) in pre-
viously exposed patients; hence appro-
priate screening should be carried out in
all patients undergoing treatment with
anti-TNFs.2

Anti-IL-6 agent

IL-6 is a cytokine that plays a key role
in the inflammatory process by inducing
the activation of several cells involved
in the immune response. Tocilizumab, a
humanized mAb against IL-6R, prevents
the formation of the IL-6/IL-6R complex.
High concentrations of IL-6 have been
seen in the serum and synovial fluid of RA
patients. IL-6 acts directly on immune cells
by promoting the differentiation of B cells,
the proliferation of T cells, and the activation
of macrophages. Tocilizumab is admin-
istered intravenously at a dose of 4 or 8
mag/kg every 4 weeks and can be used as
monotherapy or in combination with MTX.2

Approved indications

Tocilizumab is approved in RA
patients with moderate/severe disease
activity, as first-line therapy after failure
of DMARDs, or after the failure of TNF
inhibitors.?* The treatment response with
tocilizumab is comparable to that of other
biologics in terms of ACR response.?*%0

Adverse events
Tocilizumab is characterized by

a good safety profile. Infections are

January 2015

the most common adverse event (AE),
although serious outcomes are rare. A
transient decrease in neutrophil counts
can occur and an increase in the con-
centration of total cholesterol, LDL, HDL
and triglycerides was observed during
treatment. An increased risk of elevated
liver enzyme levels can occur and bowel
perforation has been reported. Due
to the increased risk of perforation,
tocilizumab must be administered with
caution in patients with a history of
ulcers or diverticulitis.

Co-stimulation signal
blockade

The activation of naive T lymphocytes
and the differentiation into effector T cells
require at least two signals. The first one
is mediated by the T cell receptor, while
the second is a co-stimulatory signal nec-
essary for full activation.

Abatacept, a drug able to block
T cell
fusion protein consisting of the extra-
cellular domain of CTLA-4 fused with
the modified Fc portion of a human

co-stimulation, is a dimeric

IgG1. Abatacept is a selective mod-
ulator of the CD80/86-CD28 co-stim-
ulatory signal, essential for activation
of T cells. It blocks specific binding
of the CD80/86 receptor in antigen-
presenting cells to CD28 on T cells,
inhibiting the transmission of a second
signal of the immune response, and
producing a negative signal on T cell
activation. Abatacept is administered
intravenously at a dose of 10 mg/kg at
0, 2, and 4 weeks and then monthly.

Approved indications

The use of abatacept for the
treatment of RA is approved for patients
with moderate/ severe disease activity
that do not respond to treatment with
DMARDs or anti-TNE
Abatacept can be administered in com-
bination with DMARDs. data
show a significant efficacy of abatacept
in reducing joint inflammation and pro-
gression of structural damage.?”

conventional

Clinical

Adverse events

Abatacept is generally well tolerated.
The increased risk of serious infections in
patients treated with the drug was similar
if compared with those treated with other
biological agents. However, in patients
with
diseases an increased risk of developing

chronic  obstructive pulmonary
severe infections of the lower airways in
conjunction with seasonal exacerbations

has been documented.

B-cell-depleting therapy

B cell alterations have been
describedin several autoimmune diseases,
including RA and SLE. B cells behave as
antigen presenting cells, stimulating the
activation and proliferation of T cells. In
SLE, the defective tolerance causes the
accumulation of a large number of auto-
reactive B cells producing autoantibodies.
The maturation of B cells occurs through
different stages characterized by a broad
spectrum of surface markers. Therefore, it
is possible to use mAbs to bind to the cell
surface antigens and eliminate the target
cells. Moreover, to reduce the number of
B cells, mAbs may also target cytokines
involved in their maturation. Among these,
the most studied are B lymphocyte stim-
ulator (BLyS) and A Proliferation-Inducing
Ligand (APRIL).

Rituximab, by blocking CD20, leads
to the removal of intermediate stages of
B cells. The aim of depleting B cells is to
diminish their differentiation into plasma
cells and therefore decrease the pro-
duction of autoantibodies. The US Food
and Drug Administration (FDA) approved
rituximab for the treatment of RA and it
is administered as two 1 g intravenous
doses (given with 100 mg methylpred-
nisolone or equivalent) separated by an
interval of 2 weeks.

Approved indications
Rheumatoid arthritis
The use of rituximab has been
approved
for the treatment of patients affected
by moderate/severe RA,

in combination with MTX

resistant or
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intolerant to at least one TNF antagonist.?®
It has been shown that the use of
rituximab in combination with MTX is
more effective than monotherapy in
reducing the inflammatory activity and
increasing the functionality and quality
of life. The duration of response to a
single cycle of rituximab is approximately
6 months. A better response has been
demonstrated in patients positive for
rheumatoid factor (RF) and anticitrul-
linated protein antibodies (ACPA).2 These
patients seem to benefit from a second
cycle of rituximab treatment.?

Anti-neutrophil cytoplasmic an-
tibody vascultitis

RCTs showed non-inferiority of
rituximab when compared with conven-
tional induction therapy of cyclophos-
phamide and Furthermore,
recent trials also suggest the superiority
of rituximab when compared with azathi-

steroids.

oprine in the maintenance phase.

Adverse events

An increased incidence of bacterial
infections has been observed in patients
treated with rituximab. Available data do
not suggest the need for TB screening
before starting treatment; however, the
drug is contraindicated in patients with
HBV infection, as cases of fatal viral
reactivation have been reported in the lit-
erature. The most common adverse event
is infusion reactions.

Off-label use

Rituximab was
patients
treatment producing convincing results
in many case series and in uncontrolled
trials. These results were in contrast with
the findings from the EXPLORER study,
a randomized, double-blind, placebo-con-
trolled, phase Il/lll trial, demonstrating
the absence of significant difference

used to treat SLE

refractory to conventional

between patients who received rituximab
and those receiving placebo.3%

There are case series and reports of
successful use of rituximab in refractory

dermatomyositis, pem-
and IgG4 disease,

polymyositis,
phigus
amongst others.

vulgaris

New drugs targeting B
cells
Belimumab

This acts by binding BLyS protein
and preventing the interaction with the
B cell activating factor (BAFF) receptor.
In this way, the activation, differentiation
and long-term survival of mature B cells,
the secretion of autoantibodies and the
activation of T cells are inhibited.

Belimumab is generally well tol-
erated in the treatment of SLE; two
international studies (BLISS) were con-
ducted to evaluate the efficacy and safety
of belimumab in patients with SLE.®?%2
Both have enrolled over 800 patients and
applied the SLE Responder Index (SRI)
as the primary efficacy endpoint at 52
weeks. At Week 24, patients achieved
a good therapeutic response and
improvement on the physician's global
assessment score. Regarding the effects
on serological features, the treatment
with belimumab was able to return to
normal the levels of C3 and C4 com-
plement fractions, reduce hypergamma-
globulinaemia and anti-dsDNA antibody
concentrations. The BLISS-52 is the first
successful study on the efficacy of a bio-
logical agent in SLE.

Conclusions

Biological drugs have revolutionized
the management of patients affected
by
diseases, allowing a better prognosis and

chronic inflammatory rheumatic

the achievement of clinical remission in a
significant number of patients.
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