
Approach to Vasculitis

Vasculitides are a group of heterogenous disorders that affect the blood vessels
and thereby can produce a variety of manifestations in various organs. The
greatest challenge in managing vasculitides is in correctly diagnosing them and
differentiating them from vasculitis mimickers.

The questions to be asked when suspecting a case of vasculitis:

1. Is it a vasculitis mimicker?
2. Is this a vasculitis secondary to some cause?
3. What type of vasculitis is it and what are the vessels type involved?
4. How do we confirm the diagnosis?
5. What is the specific type of vasculitis?

Vacsulitis mimickers:

Several conditions including infections and malignancies can mimic the
presentation of vasculitis. The greatest mimickers are infections which can
present with multisystem involvement e.g. Rickettsial infections, Burkholderia
etc. An important mimicker of vasculitis is infective endocarditis which can have
manifestations involving skin, kidneys and other organs. It is important to do an
exhaustive infection screening in suspected cases as immunosuppression in the
presence of infection may have disastrous consequences. Apart from infections,
certain other conditions that may mimic vacsulitis are thrombotic
thrombocytopenic purpurae, antiphospholipid antibody syndrome etc. that
could cause organ ischemia and mimic vasculitis.

Secondary causes:

Among the secondary causes of vasculitis, infections are the foremost.
Polyarteritis nodosa in the presence of hepatitis B infection is the best example
of vasculitis secondary to infection. In such cases, it is important to first treat the
infection and then give immunosuppression for the secondary vasculitis to
prevent its untoward effects on the infection. Other causes of secondary
vasculitis are the rheumatic diseases like SLE, rheumatoid arthritis etc. Another
important cause for the secondary vasculitis is drugs like antibiotics. The
common manifestations of such vasculitis is cutaneous vasculitis but some drugs
(e.g. Propylthiouracil) can cause a picture similar to ANCA associated vacsulitis.
In these cases, serological tests are also positive for ANCA.

Type of vasculitis:

The next step should be to identify the vessel type involved and theextent of
organ affection. Classically, the vasculitis manifestations have been categorized
based upon the type of vessel involved e.g. small vessel vasculitis usually
presents with palpable purpurae where as medium vessel vasculitis presents
with cutaneuous ulcers. Similarly, even the same type of vasculitis may have very
different manifestations requiring different therapies. GPA may have
manifestations involving only upper respiratory tracts which may be treated
with low dose steroids and methotrexate whereas, at times, GPA may involve the



kidneys causing nephritis requiring high dose methylprednisolone pulse therapy
and cyclophosphamide and even plasmapheresis.

Confirming the diagnosis:

Histological confirmation may be warranted in cases like ANCA associated
vasculitis. However, it is important to choose the site of the biopsy wisely.
Necrotizing granulomas are not seen in renal biopsies of GPA but presence of
pauci-immune glomerulonephritis is as suggestive of GPA in the presence of
suggestive history and appropriate serological tests. While interpreting the
reports, we also need to remember the low yield of biopsies in diseases like GPA
where even a mild inflammation evident on biopsy may be sufficient to make the
diagnosis in the presence of other corroborative findings. At times, tissue
diagnosis may not be feasible e.g. large vessel or medium vessel biopsy and in
those cases, imaging may be the modality to use for confirmation. Similarly, in
secondary vasculitis like in RA, mere presence of leg ulcers or mononeuritis
multiplex is enough to diagnose vasulitis rather than histological confirmation.
Blind biopsies done to exclude the diagnosis of vasculitis are usually not helpful.

Specific type of vasculitis:

It is important to find the specific type of vasculitis because the prognosis of
different types of vasculitis is different. Both, HSP and GPA may present with
palpable purpurae and glomerulonephritis but the former has a much better
prognosis. Classification of vasculitis into specific types can be done by there
clinical features and serological features. Takayasu’s arteritis usually affects
young females of Asian origin whereas Giant cell arteritis usually affects the
older white males. PAN does not cause glomerulonephritis whereas GPA may
cause it. Chronic history of asthma with neuropathy may point towards the
possibility of EGPA.
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SEPSIS – GLOBAL AND INDIAN EPIDEMIOLOGY

Sepsis is a major cause of morbidity and mortality and the second leading cause of death

worldwide. Sepsis is a systemic, deleterious host response to infection leading to severe sepsis

(acute organ dysfunction secondary to documented or suspected infection) and septic shock

(severe sepsis and hypotension not reversed with fluid resuscitation)1. Though, it is one of the

leading causes of intensive care unit (ICU) admissions and is associated with high mortality to

the tune of 30%–40% , and unfortunately, the outcome of sepsis has remained unacceptably high

despite the development and availability of an increasing array of higher generation antibiotics

with broader spectrum of coverage and advances in intensive supportive measures. Although

well recognized as an important health issue globally, most of the epidemiological data regarding

the incidence and mortality of sepsis have emerged from western countries and puts the overall

incidence of sepsis ranging from 10% to 30% with mortality ranging from 10% to 56%.

Available data from India suggest that the overall mortality of all septic patients is approximately

14% and that of severe sepsis alone is higher than 50%.2. The Global Burden of Diseases Study

reported that although the mortality due to infections has decreased in the last 30 years, they still

remain an important cause of death and persist as the most important cause of disability. Multiple

factors are responsible. Rapid urbanization, aging of the population, and emerging viral and

bacterial infections combined with the age‑old upstream predisposing factors such as poverty,

inequality, and illiteracy. In the last century, the infectious diseases in India were mainly

parasitic (malaria, leishmaniasis), viral (measles, poliomyelitis, and others) or bacterial and were

mostly confined to children and young age groups.3 In 2010 – LRTI and malaria ranked IInd and

VIth among leading causes of disability adjusted life years due to Sepsis. Bacterial infections

were mild and easily treatable. Control of viral and parasitic diseases has led to serious bacterial

infections at all age groups, especially in middle ‑ aged and the elderly patients.3

CAUSES FOR SEPSIS

Four types of most common infections that are often linked with sepsis are:

 lungs (pneumonia)

 kidney (urinary tract infection)
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 skin and soft tissue

 gut

The most frequently identified bacteria that cause infections that develop into sepsis include:

o Staphylococcus aureus (staph)

o Escherichia coli (E. coli)

o some types of Streptococcus

o Gram negative bacilli namely; acinetobacter, klebsiella, pseudomonas

o Vancomycin-resistant enterococci

It has been found that that there is considerable increase in the number of sepsis incidence. The

number of deaths from Sepsis each year has almost doubled since 1980. Major factors

responsible are:

– Rise in the number of organ transplants and other surgical procedures that require

suppressing the patient's immune system

– Increase in the number of elderly people in the population

– Overuse of antibiotics to treat infectious illnesses, resulting in the development of

drug-resistant bacteria.
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It can be seen from the figure that considerable increase in the Sepsis cases is observed in US

population over the number of years and at the same rate it is expected to increase in future as

well.

Population incidence for sepsis cases in hospitals ranged from 73.6 per 1,00,000 inhabitants in

1979 in the United States to 1,180 per 1,0,000 inhabitants in 2007 – 08 in a mainly indigenous

population in Australia’s Northern Territory.

In Asian centres, overall compliance with the resuscitation and management bundles is only

7.6% and 3.5%, respectively. High income countries, university hospitals, intensive care units

are more likely to be compliant with the resuscitation bundle. Given the resource limitations in

Asia, the most appropriate strategy to improve outcomes in severe sepsis might be to early

administration of antibiotics and appropriate fluid treatment.

SEPSIS – INDIAN SCENARIO

The EPIC – II study demonstrates 39 ICU’s with 533 patients in India. Out of which, 213 (40%)

were found infected. It has been observed that Sepsis resulted in ICU mortality and hospital

mortality to 13.4% and 17.2% respectively. Highest infection rate was recorded for Central and

South America i.e. 60% whereas Africa was the lowest (46%).

Gram positive organisms were less likely 46.8% v/s 23% in India, while gram negative

organisms 62.2% v/s 77.8% are more prevalent in patients with sepsis.

Amongst gram positive – MRSA is less likely in Indian ICUs then western countries . Amongst

gram negative Klebriella, Pseudomonas and Acinetobacter were more in comparison to western

nations.4

In Indicap study Gram negative organisms accounted for 69% of the cases while gram positive

only 17%.5

With a population of 1.22 billion, today India is grappling with various health issues. One of

them is management of illnesses like ‘Sepsis’, which is taking a toll not only in rural India but is

also prominent in urban India. It is estimated that India currently tackles 750,000 cases of Sepsis
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every year with overall mortality rate in ICU patients is 12.08% and in the severe stage Sepsis

patients it is 59.26%.

More than 90,000 lives are being claimed by Sepsis every year. Patients with severe Sepsis or

septic shock have a mortality (death) rate of about 40%-60%, with the elderly having the highest

death rate.

Studies on population level incidence and case – fatality rates for sepsis and severe sepsis are

scarce, and none exist for low – and middle – income countries. Because for most cohort studies

population denominators were not available of predictable, we had to exclude these studies from

analyses; however, they reveal that ICU admission rates for infections and sepsis are comparable

throughout the world, even though causative organisms differ remarkably between continents.6

However, we can not apply the data from this global disease burden study to generate estimates

on the global burden of sepsis as most of the data are from developed nations who constitute

only 13 % of population . Factors increasing the risk for sepsis in LMICs are poverty and

overcrowding, inadequate basic healthcare, inadequate hygiene and public health programs, and

in some countries, a very high prevalence of HIV infection.7 We need to acknowledge that 87%

of the world population has understudied sepsis epidemiology. If we assume that the incidence

rates for hospital – treated sepsis and severe sepsis estimate here similarly apply to low and

middle – income countries, a total annual number of 20.7 million sepsis and 10.7 million severe

sepsis cases could be expected based on a global population of 7.2 billion people.Fatality rates

for sepsis and severe sepsis in the hospital setting from the last decade are applied to the

estimated global incidence sepsis may cause or contribute to up to 5.3 million deaths worldwide

per annum.

Hence their is an urgent need to generate data from our country and other developing countries

about incidence of sepsis as well as causative organisms in different settings form different ICU

to general wards . This will help in planning strategies to combat this ever increasing threat of

sepsis related morbidity and mortality and huge cost thereof to the society .

****
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Abdominal Tuberculosis

Abdominal tuberculosis is an important form of extra-pulmonary tuberculosis which

concern for practitioners in the tropical countries. It is associated with varied

presentations and may mimic numerous conditions. Broadly, four distinctive patterns

of abdominal tuberculosis are recognised and include intestinal, peritoneal, lymph

nodal and visceral organ involvement.

Patterns and Presentation

Peritoneal and intestinal are the two common patterns of abdominal tuberculosis.

The peritoneal tuberculosis is further described as wet-ascitic type, dry or fibrotic

type and a mixed pattern based on the predominant morphological pattern of

involvement. The wet type is dominated by ascites formation while the dry/ fibrotic

type have peritoneal and/ or omental masses and could have abdominal pain or

intestinal obstruction due to adhesions. Abdominal cocoon is a distinctive pattern of

peritoneal tuberculosis characterised by formation of a membranous sac around the

bowel. Peritoneal tuberculosis is characterised by presence of abdominal discomfort,

distension or pain with or without constitutional symptoms. Abdominal cocoon may

present with pain, intestinal obstruction and lump. The luminal form of tuberculosis

may be intestinal, esophaeal, gastroduodenal etc. The clinical features vary as per

the site of involvement. Intestinal tuberculosis (ITB) is further described to have

different morphologic patterns: the ulcerative form is dominated by chronic diarrhoea,

while hypertrophic or stricturing patterns are associated with abdominal pain. Most

patients have a combination of these patterns. Constitutional symptoms occur in a

substantial number (>50%) of these patients.

Evaluation and investigations



Abdominal ultrasonography can demonstrate peritoneal fluid, lymphadenopathy,

peritoneal and omental changes as also mural thickening of the bowel wall. It can

also be used for guided tissue acquisition for cytological/ histological/ microbiological

analysis. The findings on computed tomography may include ascites, necrotic

lymphadenopathy, peritoneal or omental involvement (thickening, nodularity,

enhancement, mural thickening (asymmetric, mural enhancement), strictures,

cocoon, etc. Magnetic resonance enterography has also been shown to be superior

to barium studies for diagnosis of intestinal strictures. The use of barium studies has

decreased in recent time due to limited information provided and concerns regarding

radiation exposure. They may however be of value in determining exact length and

site of stricture prior to endoscopic dilatation or surgery. For intestinal tuberculosis,

colonoscopy may demonstrate ulcers, strictures, pseudopolyps, thickened folds etc

and helps in acquisition of intestinal tissue for diagnostic work-up.

The typical histological findings, although infrequent, are presence of caseating

granulomas and acid-fast bacilli. Granulomas can also be seen in Crohn’s disease

which mimics ITB closely. Certain features like larger, confluent, multiple granulomas

and submucosal location suggest tuberculosis. Histological diagnosis is feasible only

in a fraction of cases. AFB and culture positivity is not common and usually only a

third of the cases are culture positive. Polymerase chain reaction based tests

including Xpert Mtb/ Rif have emerged as important tools in evaluation of pulmonary

and some forms of extra-pulmonary tuberculosis. However the positivity of these in

intestinal tuberculosis is low (around 50% for IS61110 and < 10% of Xpert Mtb Rif).

Treatment and Follow-up

Six-month treatment consisting of rifampicin, isoniazid, ethambutol, and

pyrazinamide for 2 months, followed by rifampicin, isoniazid and ethambutol for 4



months is recommended. In patients with a clinical diagnosis of abdominal

tuberculosis, documentation of an objective response is important. The ulcer healing

in intestinal tuberculosis can be demonstrated as early as 2 months after initiation of

ATT (early mucosal response) while resolution of ascites should be sought for in

patients with peritoneal tuberculosis. Some patients with adequate mucosal

response (i.e ulcer healing) with ATT continue to remain symptomatic due to

intestinal strictures. In intestinal tuberculosis only a quarter of the strictures improve

with therapy and a majority of patients may continue to have abdominal pain.

Prolongation of ATT is unlikely to be of use in these patients who may benefit from

endoscopic dilatation or surgical intervention.

Uncommon patterns

At various other sites like esophagus, stomach and duodenum as also the liver and

pancreas tuberculosis is less important a concern. Esophageal tuberculosis coul

present with dysphagia, hematemesis and endoscopy could reveal extrinsic

compression due to mediastinal lymphnodes, ulcerations, polypoidal lesions etc.

Endoscopic ultrasound helps in guiding tissue acquisition and diagnosis of this entity.

Gastro-duodenal tuberculosis could present with hematemesis, dyspepsia, gastric

outlet obstruction etc and the endoscopy can demonstrate thickened folds, gastric or

duodenal ulcers, narrowed antro-pyloric area, gastric mass like lesions. Deep

biopsies with endoscopic mucosal resection or well technique may help clinch the

diagnosis and avoid surgery.

Hepatic tuberculosis could present with fever, lump, deranged liver functions or

jaundice. The pattern could be solid masses (tuberculoma), liver abscess like

presentation or granulomatous hepatitis and ultrasound guided tissue acquisition can

yield the diagnosis. Pancreatic tuberculosis closely mimics pancreatic cancer andf



was often diagnosed after pancreatic surgery for a presumed malignancy.

Endoscopic ultrasound guided tissue acquisition has helped in pre-operative

diagnosis in patients suspected to have pancreatic cancer due to focal pancreatic

masses, peripancreatic lymph nodes or cystic lesions of the pancreas and thereby

helped avoid unnecessary surgery in such patients.
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CNS Tuberculosis: Challenges and Dilemmas
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Among all forms of tuberculosis, CNS Tuberculosis (CNS TB), is one of the most

serious forms. It comprises mainly of tuberculous meningitis (TBM),

tuberculomas (cerebral/spinal), tubercular myelitis and arachnoiditis (spinal

and opticochiasmatic). CNS TB accounts for 1 per cent of all cases of TB, and

around 10 percent of cases of extra pulmonary TB. Tuberculous meningitis is the

commonest form and results in the highest rates of morbidity and mortality

among of all forms of tuberculosis.

One of the greatest challenge still remains is timely diagnosis of this condition.

Many patients get delayed treatment owing to consideration of other diagnosis.

The survivors of TB meningitis could be left with significant neurological

sequelae; developmental delay in children, seizures, hydrocephalus, cranial

nerve palsies etc. The common clinical features observed include fever, headache,

vomiting, altered sensorium, and weight loss. Altered sensorium, meningeal

signs, and or cranial nerve palsies are commonly observed clinical signs in these

patients. The combination of these clinical features should be used to suspect

patients of having TBM. Although the patients commonly present with subacute

to chronic symptoms, acute presentation is also observed. The presumptive



diagnosis of TBM should be made in any patient duration of illness of more than

5 days, CSF analysis and imaging findings where available. CSF testing has

limitation for a definitive diagnosis in view of poor AFB detection rates and

culture positivity owing to paucibacillary nature of the disease. Techniques to

improve detection rates have been proposed. Other tests like GeneXpert are

helpful if positive but a negative test does not rule out the possibility of TBM

owing to its limited sensitivity.

Diagnostic criteria to differentiate TBM from other causes of meningitis have

been published in the past, among which Thwaite’s clinical criteria have been

validated in some studies. However, routine use of the diagnostic criteria is

limited. The recent INDEX TB guidelines have suggested simple criteria to help

consider this diagnosis and start timely treatment. An important dilemma of this

illness remains the duration and choice of treatment. Typically all patients are

treated with 4 drug ATT (RHZE/S) for 2 months and thereafter shifted to 3 drug

ATT; typically RHZ for 10 months. However, debate still remains about how long

the treatment should be given for. Is it 9, 12 or 18 months or is short course

therapy with 6 months ATT enough? No randomized trials exist to answer these

questions. Expert opinion and most guidelines recommend 9-12 months of ATT.

A recent Cochrane review looked into the research question of short versus long-

term ATT. However, the review was limited due to observational studies and

heterogeneity of studies. The authors observed that most mortality occurs in the

early period of the disease and relapses were less common in all regimens.

Further inferences are probably inappropriate given this is an observational data

and confounding is likely. Well conducted trials with longer follow up are desired.

Steroids are routinely recommended in patients with TBM and data suggests



mortality and morbidity benefit. Another area of dilemma is the management of

persistent tuberculomas. Many times in clinical practice, patients are continued

on ATT for 2-3 years awaiting resolution of the lesions. It remains unclear

whether lesions are active or just remnants of the previous granulomatous

process with no active disease as some of them may eventually get calcified.

Rapid evaluation and timely management of complications of TBM are required

to prevent poor outcome. In situations like a vascular complication leading to a

stroke, aspirin therapy has been tried with some benefit. Future trials are

needed to validate these results. Similarly, use of pulse methylprednisolone and

thalidomide has been tried in severe cases of opticochiasmatic arachnoiditis, but

no formal trials are available.

In conclusion, CNS TB is a serious illness, requires high index of suspicion and

timely institution of treatment to prevent mortality and morbidity. Trials are

needed for duration and modifications of drugs best suited for treating this

condition.



NEWORAL ANTICOAGULANTS : AN OVERVIEW

Sunita Aggarwal, Pooja Anand, Rashmi Mishra , Naresh Kumar

INTRODUCTION

Oral anticoagulant therapy is used in the prevention and treatment of venous
thromboembolism (VTE), prevention of stroke and other systemic emboli in patients with
atrial fibrillation (AF) and artificial heart valves.

Vitamin K antagonists, particularly warfarin has been main stay for this therapy. However, it
has several drawbacks, including a narrow therapeutic window, delayed onset of action,
need for regular laboratory monitoring, considerable inter-individual variability in
pharmacokinetics and pharmacodynamics and numerous interactions with drugs, food and
acute illnesses.

In order to overcome some of the limitations with vitamin K antagonists, there has been
intense research in developing new drugs with a more selective effect on coagulation factors,
no need for monitoring, more predictable pharmacokinetics, fixed and convenient dosing
regimens, rapid onset of action and, importantly, high efficacy and low risk of major bleeding.
This has led to evolution of newer class of oral anticoagulants commonly termed as NOAC.

Two classes of NOACs are currently available :

Oral direct thrombin inhibitor : DABIGATRAN

Oral factor Xa inhibitor : RIVAROXABAN, APIXABAN, EDOXABAN

Indications of NOACs 4

1. Prevention of stroke and systemic embolism in patients with non-valvular AF with

one or more risk factors.

2. Prevention of VTE following hip and knee replacement and

3. Treatment of new and secondary prevention of deep vein thrombosis (DVT) and

pulmonary embolism (PE).

NOAC use has not been studied in the following conditions: cerebral venous sinus

thrombosis, portal and splenic vein thrombosis and non-lower limb DVT. They are not

suitable for use in patients with hemodynamically significant valvular heart disease.



CONTRAINDICATIONS for NOAC therapy are: 4

1. Prior Hypersensitivity

2. Renal impairment:

Dabigatran (Pradaxa®): CrCl <30mL/min

Apixaban (Eliquis®): CrCl <25mL/min

Rivaroxaban (Xarelto®): CrCl <30mL/min

3. Clinically significant active bleeding

4. Significant inherited or acquired bleeding disorder

5. Hepatic disease with coagulopathy

6. Organ lesions at risk of bleeding including intracranial haemorrhage in previous 6 months

7. Mechanical heart valve

8. Pregnant or breast feeding mother

ROLE OF NOAC FOR STROKE PREVENTION IN NON VALVULAR AF1

● Compared with warfarin, dabigatran was associated with reduced risk of ischemic stroke,

intracranial haemorrhage and mortality, but with an increased risk of GI bleeding. (RELY ,

RELY ABLE TRIALS)

● After a median follow-up of 1.93 years, rivaroxaban was non inferior to warfarin for the

prevention of stroke or systemic embolism; however, rivaroxaban failed to show superiority

over warfarin in the intention-to-treat analysis . There were no differences in the risk of major

bleeding, although intracranial and fatal bleeding occurred less frequently in the rivaroxaban

group. Gastrointestinal bleeding and transfusion requirements were greater with rivaroxaban.

(ROCKET AF TRIAL)

● After a mean follow up of 1.8 years, apixaban was significantly better than warfarin, with

fewer primary outcomes (overall strokes—both ischaemic and haemorrhagic— and systemic

emboli), but with no significant differences in rates of ischaemic strokes. Patients treated with

apixaban had significantly fewer intracranial bleeds, but GI bleedings were similar between

both groups. All-cause mortality was found to be significantly lower in the apixaban group.

(ARISTOLE TRIAL)



● Apixaban was also compared with aspirin alone in the AVERROES study, a double-blinded

study of 5599 patients who were not suitable candidates for VKA treatment. After a mean

follow-up of 1.1 years, the study was prematurely stopped due to a clear benefit in favour of

apixaban. The primary outcome of stroke or systemic embolism was significantly lower in the

apixaban.

● Edoxaban was non-inferior to warfarin with respect to the prevention of stroke or systemic

embolism. It was associated with lower, dose-related rates of bleeding, including major

bleeding, intracranial bleeding, and life-threatening bleeding. The incidence rate of

haemorrhagic stroke and the rate of death from cardiovascular causes were significantly lower

with edoxaban. ( ENGAGE AF TIMI TRIAL)

● Comparative analysis of the four NOACs confirmed that NOACs significantly reduced the

composite of stroke or systemic embolic events by 19% compared with warfarin, which very

much depended on large reduction in haemorrhagic strokes. Data for all four NOACS showed

that they were associated with a 14% non-significant reduction in major bleedings.

ROLE OF NOACs IN TREATMENT OF ACUTE VTE
● Dabigatrin was non inferior to warfarin in acute VTE treatment ( 2.4% vs 2.1%) with no

differences in major bleeding.(RECOVER and REMEDY TRIAL)5

● Rivaroxaban was non-inferior to warfarin for DVT(2.1% vs 3%) with similar bleeding

risk,and also non inferior to warfarin for PE with lower bleeding risk than

warfarin.(EINSTEIN DVT, EINSTEIN PE, EINSTEIN EXTENSION)6

● Apixaban was non-inferior to warfarin(2.3% vs 2.7% ) for acute DVT and PE with

significantly less bleeding.(AMPLIFY)7

● Edoxaban was non-inferior to warfarin in DVT and superior to warfarin in PE with similar

bleeding risks in both conditions.(HOKUSAI VTE)8



CURRENT RECOMMENDATIONS IN RENAL IMPAIRMENT 2,3

1. DABIGATRAN : A) CrCl < 30 ml/min : contraindicated

B) CrCl 30 – 49 ml/min or age >75 years or weight <60 kg or high risk of

bleeding ( HASBLED >3) : 110 mg BD

C) CrCl > 50 ml/min and age <75 years :15O mg BD

2. RIVAROXABAN : A) CrCl < 30ml/min : contraindicated

B) CrCl 30-49 ml/min : 15 mg OD

C) CrCl >50 ml/min : 20 mg OD

3. APIXABAN : A) CrCl < 25 ml/min : contraindicated

B) CrCl > 25 ml/min and at least two of following, age >80 years, weight <60 kg

and creatinine > 1.5mg/dl : 2.5 mg BD

C) CrCl >25ml/min : 5 mg BD

Above dosing recommendations also apply for treatment of VTE and prevention of recurrent VTE.

NOACMODIFICATION IN HEPATIC IMPAIRMENT2,3

● DABIGATRAN : contraindicated in Child Pugh C and severe liver failure (ALT,AST

elevation more than 2 times upper limit)

● APIXABAN & RIVAROXABAN : contraindicated in Child Pugh B and C, liver disease with

coagulopathy.

MONITORING2,3

● KFT to be monitored annually.

● Specific assays include dilute thrombin clotting time ( hemoclot assay) for dabigatran and

modified anti Xa assay for rivoraxaban and apixaban.



CLINICAL CHALLENGES WITH NOACs
● No validated tests to measure anticoagulation effect.

● No antidote for most agents.

● Balancing cost against efficacy.

● Lack of head- to- head studies comparing new agents.

● Potential for unknown long term adverse events.

CONCLUSION
New oral anticoagulants have a favourable balance between efficacy and safety

compared with VKAs. Advantages of NOACs include rapid onset, fast clearance, fewer interactions

with medications and food, and no need for laboratory monitoring.Patients best treated with newer

anticoagulants are patients with poor warfarin control, poor level of control because of unavoidabale

drug interactions and new patients on anti-coagulation therapy for AF.Choice of anticoagulant

treatment should be based on patients’ parameters like age, renal function, and drug history.Further

research is ongoing to monitor the anticoagulant effects of the new agents, as well as development of

antidotes for effective reversal of anticoagulation effect,and comparison between new agents.
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Hormonal Assays : When to order and how to interpret?

Dr John Punnose MD, DM , Head of Dept. of Endocrinology , St.Stephen’s
hospital, Delhi

Abstract

Hormone assays confirm or exclude clinically suspected endocrine disorders , but should be
judiciously requested and interpreted . Highly sensitive third or fourth generation TSH
assays complemented by Free/Total T4 and/or FreeT3/Total T3 estimations form the
cornerstone of diagnosis of thyroid dysfunctions . Generally many acute non thyroidal
illnesses and many drugs significantly alter thyroid function tests . Hence , unless strongly
indicated clinically , it is advisable to defer thyroid function tests in inpatient setting .
Pulsatile secretion of growth hormone , LH, FSH and to certain extent prolactin limit the
value of estimating these hormones in basal state for evaluation of hypopituitarism .
Serum IGF -1 is of great value both for diagnosis of growth hormone deficiency and
acromegaly . Basal serum prolactin especially from a pooled sample , is the diagnostic test
for prolactinoma. Low FT4 with low /normal/marginally elevated TSH is a strong pointer to
pituitary disease. Posterior pituitary diseases present with disturbances of water balance
due to either deficiency ( Diabetes insipidus) or excess of Antidiuretic hormone ( SIADH)
which are confirmed by simultaneous sodium and osmolality studies in serum and urine .
Serum ADH estimation is only rarely required for their diagnosis . Parathyroid disorders are
mostly suspected from routine biochemical work up . The diagnosis of
hyper/hypoparathyroidism should not be made by serum parathormone value alone , but
its levels should be correlated with corresponding serum calcium . The associated Vit D
deficiency ( which is very common ) alter the biochemical and hormonal pattern in
parathyroid disorders substantially . The adrenal disorders ( Cushing’s syndrome , Addison
‘s disease , Congenital Adrenal hyperplasia, Adrenal tumours) are always
clinically/biochemically /radiologically suspected and the confirmation is always obtained
by basal or dynamic endocrine tests . Remember that commonest cause of Cushing’s is
exogenous steroid therapy and the diagnosis is confirmed by a very low serum cortisol .
Serum Insulin and C peptide estimations may be of value in ‘typing’ of diabetes mellitus in
difficult situations . But special attention should be given to the fact that these hormones
are suppressed in markedly hyperglycemia . On the contrary , these assays are mandatory
in diagnosis of spontaneous hypoglycemia. Gonadal hormone estimation especially
testosterone is inappropriately requested by general practitioners and it should be
evaluated in the context of clinical condition . Work up for endocrine hypertension is
guided by clinical profile of the patient and it is advisable to seek endocrinology
consultation prior to ordering expensive endocrine and radiological investigations.



Recent advances and new trials for the treatment of steroid resistant nephrotic
syndrome in adults

Prof.RS Ahlawat

Corticosteroid is the first agent to be used in a patient with nephrotic syndrome with primary glomerular
disease(1). On the basis of response to steroid following patterns are recognized(3,5).

• Steroid responsive nephrotic syndrome – remission

• Steroid responsive infrequnetly relapsing NS

• Sterod responsive frequently relapsing NS

• Steroid dependent nephrotic syndrome NS

• Steroid non responsive or steroid resistant nephrotic syndrome

This pattern has been recognised in childhood onset nephrotic syndrome, where 80 to 90% of the
children have minimal change disease and 90% of the children responds to corticosteroid treatment.
However this kind of response to steroids is not observed in adults, as nephrotic syndrome in adults is a
heterogenous population regarding the etiology and histopathological patterns. In adults only 30-70% of
the patients responds to steroid alone and will need some immunosuppressive agent to achieve
remission.

Histopathological pattern in primary glomerular diseases

• Minimal change glomerular disease- 14.8% 20%

• Focal segmental glomerulosclerosis - 30.6% 15 %

• Membranous nephropathy 24.4% 40%

• Membranoproliferative glomerulonephritis 17.9% 07%

• Others 19.3% 18%

A patient with nephrotic syndrome is declared steroid resistant when there is no remission of urinary
proteinuria following 4 weeks of prednisone 60mg/kg/m2/day followed by 4 weeks of prednisone taken
on alternate day at a dose of 40mg/m2 or as 4weeks of prednisone at a dosage of 60mg/m2/day
followed by three intravenous pulses of methyl prednisone at a dose of 1000mg/1.73m2/dose(6,7).

Above mentioned definitions of steroid have originated from pediatric literature. It has been observed
that the adult patientstakes longer time to go into remission and in adults a trial of sixteen week steroid
therapy is given before declaring them steroid resistant(8,10).

Treatment of minimal change steroid resistant nephrotic patient

Minimal change disease (MCD) accounts for 10–15% of patients with idiopathic nephrotic syndrome in
adults. MCD is characterized by minimal changes on light microscopy and foot process effacement on
electron microscopy. It is still debatable that whether MCD and focal segmental glomerulosclerosis are
separate disease types or is a continuation of same a disease process. A circulating factors have been



proposed to cause MCD and FSGS. The causative role of T-cells, has long been postulated for the disease
progression of MCD but the role of B-cells in the pathogenesis of MCD is under debate as depletion of B-
cells via rituximab has positive effects on nephrotic syndrome including MCD but there has also been
other data that suggests B-cells do not have a causative role in MCD.

Guideline Recommendations for MCD Therapy(2)

KDIGO guidelines recommend the usage of corticosteroids to induce remission in adults with MCD.
However, the evidence for corticosteroids comes from three large RCTs and several observational
studies in children but evidences for the use of corticosteroid in adults are largey lacking comes from
small RCTs and observational studies in adults.In adults, more than 50% of patients will relapse and one-
third will become frequent relapsers and 10–20% of the patients will show resistance to steroid therapy.
Guidelines for the treatment of MCD as recommended by KDIGO are reproduced in table -1.

These recommendations deserve discussion as prolonged and repeated use of steroids produce several
side effects such as Cushings syndrome, bone loss, and hyperglycemia, and psychological disturbances.
Is it possible to minimize the dose to achieve remission with less doses? Direct evidence from adults is
largely lacking, but at least three recent randomized controlled studies in children showed that
extended courses of steroids did not prevent the development of FR/SD disease, just delayed its
recognition . This prompted a revision to a Cochrane systemic review, concluding that the benefit of
prolonged courses of steroids was likely overestimated by earlier studies and that it seems there is no
benefit of increasing the duration of prednisone beyond 2–3 months. It is to be noted that the KDIGO
guidelines are based on low-quality evidence, and indeed their “recommendation is based largely on
extrapolation from RCTs in children”(8,9).

Table 1. KDIGO guidelines for minimal-change disease (MCD) in adults.

1 Treatment of initial episode of adult MCD

1.1: We recommend that corticosteroids be given for initial treatment of nephrotic syndrome. (1C)

1.2: We suggest prednisone or prednisolone be given at a daily single dose of 1 mg/kg (maximum 80 mg)
or alternate-day single dose of 2 mg/kg (maximum 120 mg). (2C)

1.3: We suggest the initial high dose of corticosteroids, if tolerated, be maintained for a minimum period
of 4 weeks if complete remission is achieved, and for a maximum period of 16 weeks if complete
remission is not achieved. (2C)

1.4: In patients who remit, we suggest that corticosteroids be tapered slowly over a total period of up to
6 months after achieving remission. (2D)

1.5: For patients with relative contraindications or intolerance to high-dose corticosteroids (e.g.,
uncontrolled diabetes, psychiatric conditions, severe osteoporosis), we suggest oral cyclophosphamide
or CNIs as discussed in frequently relapsing MCD. (2D)

1.6: We suggest using the same initial dose and duration of corticosteroids for infrequent relapses as in
Recommendations1.2, 1.3, and 1.4. (2D)

2: FR/SD MCD

2.1: We suggest oral cyclophosphamide 2–2.5 mg/kg/day for 8 weeks. (2C)



2.2: We suggest CNI (cyclosporine 3–5 mg/kg/day or tacrolimus 0.05–0.1 mg/kg/day in divided doses)
for 1–2 years for FR/SD MCD patients who have relapsed despite cyclophosphamide, or for people who
wish to preserve their fertility. (2C)

2.3: We suggest MMF 500–1000 mg twice daily for 1–2 years for patients who are intolerant of
corticosteroids, cyclophosphamide, and CNIs. (2D)

3: Corticosteroid-resistant MCD

3.1: Re-evalulate patients who are corticosteroid resistant for other causes of nephrotic syndrome. (Not
Graded)

4: Supportive therapy

4.1: We suggest that MCD patients who have AKI be treated with renal replacement therapy as
indicated, but together with corticosteroids, as for a first episode of MCD. (2D)

4.2: We suggest that for the initial episode of nephrotic syndrome associated with MCD, statins not be
used to treat hyperlipidemia, and ACE-I or ARBs not be used in normotensive patients to lower
proteinuria. (2D)

FR, frequently relapsing; SD, steroid dependent; CNI, calcineurin inhibitor; MMF, mycophenolate
mofetil; AKI, acute kidney injury.

Clinical Advances and RCTs in MCD

New RCTs on nephrotic syndrome in children have been published since the publication of the KDIGO
guidelines in 2012. In contrast, not many new studies, especially RCTs, have been conducted in adults
since 2012. In children with steroid-sensitive and steroid resistant nephrotic syndrome rituximab was
effective in recently published RCTs. In adults, two retrospective analyses described patients with
steroid-dependent or frequently relapsing MCD despite immunosuppressive therapy treated with
rituximab. Both case series found an increase in remission in about 60% of patients(13). The first
prospective cohort study compared rituximab treatment in 25 patients with steroid-dependent and
frequently relapsing MCD to historical controls and confirmed reduction of relapses in adults with MCD].
A follow-up study to this prospective cohort study showed 8 relapses in 24 months after complete
remission compared to 108 episodes in 24 months before rituximab. A multicenter, longitudinal,
intrapatient controlled trial (NEMO study) evaluated the effects of rituximab therapy followed by
immunosuppression withdrawal on disease recurrence in children and adults with frequently relapsing
or steroid-dependent MCD and FSGS. All patients received rituximab at one or two doses (375 mg/m2).
During the observation period (1 year), rituximab reduced relapses 5-fold compared to the time before
rituximab treatment. Treatment with rituximab was safe in this patient cohort. No RCTs in adults have
been conducted comparing rituximab treatment in either frequently relapsing or steroid-dependent
patients or as a first-line therapy of MCD.

HP Acthar gel (ACTH), as described above, has been used in different underlying causes of nephrotic
syndrome including MCD]. In a retrospective case study series, two patients with MCD treated with HP
Acthar gel showed complete remission of the nephrotic syndrome. However, no larger trials have
evaluated ACTH in MCD in adults yet.

Ongoing RCTs in adult patients with MCD investigate tacrolimus with and without low dose
corticosteroids compared with high dose corticosteroids (MinTac study and T-OPTIMUM trial ). In



addition, therapy with MMF plus low dose corticosteroids compared to high dose prednisolone will be
investigated in a third trial.

Potential New Targets and Therapeutic Strategies in MCD

Localized upregulation and secretion of hyposialylated glycoprotein angiopoietin-like 4 (Angptl4) from
podocytes is one of the key features in rodent models of MCD. Converting hyposialylated Angptl4 to
sialylated protein using -acetyl-D-mannosamine, a precursor of sialic acid that can be taken up and
stored in podocytes, significantly reduces proteinuria and has the potential for use in small maintenance
doses to prevent MCD relapse in rats.

Pioglitazone (a PPAR-γ agonist) has shown to slowly progress diabetic nephropathy and to reduce
proteinuria. Hence, Agrawal et al. tested whether pioglitazone would enhance the efficacy of
glucocorticoids in reducing proteinuria in puromycin aminoglycoside- (PAN-) induced nephrotic
syndrome in rats]. PAN-induced nephrotic syndrome is a model for FSGS and MCD. In the study by
Agrawal et al., glucocorticoids and pioglitazone not only reduced proteinuria in rats but also enhanced
efficacy of glucocorticoids in reducing proteinuria by restoring podocyte marker expression, reducing
Cox-2 expression, and phosphorylation of the glomerular glucocorticoid receptor. Translation of these
findings to a child with refractory nephrotic syndrome showed that pioglitazone reduced proteinuria by
80% and the overall immunosuppression to 64%. However, in this study PAN nephrosis was induced at
the same time as beginning the immunosuppressive regimen. Further studies need to investigate the
role of pioglitazone as additional therapy for nephrotic syndrome.

Targeting the podocyte cytoskeleton, which is essential in maintaining the glomerular integrity, has
gathered more attention lately. Schiffer et al. investigated the role of endocytic protein dynamin
regulating the oligomerization of the actin cytoskeleton of podocytes. Targeting dynamin with Bis-T-23
reduced proteinuria in diverse proteinuric models including PAN nephrosis and diverse rodent models.
Targeting specifically the actin oligomerization is a promising target for diverse proteinuric kidney
diseases.

Focal segmental glomerulosclerosis

Focal segmental glomerulosclerosis (FSGS) accounts for about 40% of idiopathic nephrotic syndromes in
adults(14,16). FSGS is diagnosed and classified on histopathology of renal biopsy where there is focal
distribution of sclerosis with a segmental pattern within the glomeruli. FSGS is a leading cause of ESRD in
United States. The etiology is still unknown, but circulating permeability factors have been implicated
for a long time. As previously mentioned for MCD, patients with FSGS have high relapse rates (up to
40%). Kidney survival depends on the extent and persistence of proteinuria. Patients with non nephrotic
proteinuria have a good prognosis as compared to patients with nephrotic proteinuria. FSGS patients
have high relapse rate (40%). These patients respond to a prolonged course of steroid and a significant
number of minority will not respond to therapy.

Guideline Recommendations for FSGS Therapy

In idiopathic FSGS, corticosteroids are the first agents to be used but this recommendation is based only
on observational studies(16). The duration of high dose corticosteroid therapy may be extended to 16
weeks if remission is not achieved earlier and can be tapered slowly over an additional period of 6
months. Calcineurin inhibitors can be considered as first-line therapy in patients with contraindications
for corticosteroid therapy. Relapsing FSGS should be treated as relapsing MCD (as described above).
There is no agreed definition for steroid resistance in the literature; however KDIGO guidelines suggest
that corticosteroids should be given for 16 weeks before steroid resistance is diagnosed. In two RCTs,



cyclosporine was tested against no therapy for steroid resistant FSGS. Remission rates were higher in
the cyclosporine group. Uncontrolled studies have found tacrolimus to be an alternative therapy to
cyclosporine in primary FSGS.

The KDIGO guidelines for adult FSGS are presented in table 2

Table 2. KDIGO guidelines for idiopathic focal segmental glomerulosclerosis (FSGS) in adults.

1: Initial evaluation of FSGS

Undertake thorough evaluation to exclude secondary forms of FSGS. (Not Graded)

Do not routinely perform genetic testing. (Not Graded)

2: Initial treatment of FSGS

2.1: We recommend that corticosteroid and immunosuppressive therapy be considered only in
idiopathic FSGS associated with clinical features of the nephrotic syndrome. (1C)

2.2: We suggest prednisone be given at a daily single dose of 1 mg/kg (maximum 80 mg) or alternate-
day dose of 2 mg/kg (maximum 120 mg). (2C)

2.3: We suggest the initial high dose of corticosteroids be given for a minimum of 4 weeks; continue
high-dose corticosteroids up to a maximum of 16 weeks, as tolerated, or until complete remission has
been achieved, whichever is earlier. (2D)

2.4: We suggest corticosteroids be tapered slowly over a period of 6 months after achieving complete
remission. (2D)

2.5: We suggest CNIs be considered as first-line therapy for patients with relative contraindications or
intolerance to high-dose corticosteroids (e.g., uncontrolled diabetes, psychiatric conditions, severe
osteoporosis). (2D)

3: Treatment for relapse

3.1: We suggest that a relapse of nephrotic syndrome is treated as per the recommendations for
relapsing MCD in adults, see table 1 (2D)

4: Treatment for steroid-resistant FSGS

4.1: For steroid-resistant FSGS, we suggest that cyclosporine at 3–5 mg/kg/day in divided doses be given
for at least 4–6 months. (2B)

4.2: If there is a partial or complete remission, we suggest continuing cyclosporine treatment for at least
12 months, followed by a slow taper. (2D)

4.3: We suggest that patients with steroid-resistant FSGS, who do not tolerate cyclosporine, be treated
with a combination of mycophenolate mofetil and high-dose dexamethasone. (2C)

CNI, calcineurin inhibitors.



The first two recommendations, mentioned under 1 are not graded and present a small paradox. The
clinician is urged to perform a thorough evaluation to exclude secondary forms of FSGS, but it very
difficult to exclude secondary FSGS without a thorough investigation including the genetic testing.
Following these non-graded recommendations is a relatively strongly graded (1C) recommendation that
corticosteroids or immunosuppression be considered only fit for “idiopathic FSGS with clinical features
of nephrotic syndrome.” It is not specified which particular clinical features of NS are sufficient to justify
therapy.

A potentially evolving role for genetic testing as an aid to personalized medicine may become a routine
part of the diagnostic workup in future. In the absence of nephrotic-range proteinuria,
immunosuppression is generally unnecessary since subnephrotic patients have excellent long-term renal
prognosis with kidney survival rates exceeding 90% at 5–10 years on conservative therapy alone.

The treatment of steroid-resistant FSGS remains particularly challenging. KDIGO suggests cyclosporine
with a 2B recommendation. Tacrolimus, the other commonly used CNI, is not formally recommended.
The rationale cites the lack of randomized trials, but also states that limited observational data suggests
tacrolimus may be an alternative to cyclosporine. Additional data published after the KDIGO guidelines
support this notion. A small, single-center study of adults with idiopathic FSGS compared intravenous
monthly cyclophosphamide to tacrolimus for 6 months, with both groups receiving steroids. There were
no significant differences between the groups, but both groups had improved proteinuria and serum
albumin with stable GFR. Tacrolimus was also compared to cyclophosphamide in a multicenter
randomized trial of 131 children with steroid-resistant NS (mostly MCD and FSGS)(19). Tacrolimus
showed remarkably higher rates of complete or partial remission (82.5 vs. 45.9%, P < 0.001), with
shorter time to remission and fewer serious infections(20). The superior likelihood of remission was
maintained in the subgroup with FSGS (HR 2.54, 95% CI 1.09–5.93, P = 0.03). In an uncontrolled trial of
44 adults with steroid-resistant FSGS treated with tacrolimus for 24 weeks, 52.3% of patients achieved
complete or partial remission.

For steroid-resistant patients intolerant to cyclosporine, KDIGO recommends only combined MMF and
high-dose dexamethasone. This is based on one large randomized trial which reported that this
combination had similar efficacy to cyclosporine, but the limitations of this trial have been reviewed in
detail. No other agents receive formal recommendations; in our view, this is largely appropriate for
practice guidelines given the limited evidence concerning other agents. Of note, no formal
recommendation is made for or against cytotoxics, although they are explicitly discouraged in the KDIGO
guidelines for steroid-resistant NS in children. Rituximab has shown potential for steroid-sensitive FSGS
in case reports and small series, but it appears largely ineffective for steroid-resistant disease(21). A
recent small series examined adrenocorticotropic hormone gel in 24 patients with idiopathic FSGS and
found that 7 (29%) experienced remission with therapy, including 5/15 (33%) who were steroid-resistant.

Conclusion

Major advances in the pathophysiological understanding, have led to new treatment strategies in the
past years. The KDIGO clinical practice guidelines have played a pioneering role in providing evidence-
based consensus recommendations for treating glomerular diseases, including adult idiopathic NS.
While the recommendations are necessarily limited by the quality of evidence underlying them, they
serve an excellent starting point for a discussion of the evidence-based approach to NS. However, even
though the incidence of primary causes of nephrotic syndrome is low, the lack of larger RCTs in this field
is striking. Therefore, adult patients with nephrotic syndrome should be treated within clinical trials in
the future. Many interesting new treatment targets identified by basic science have been proposed.
Further investigation of these new targets and those identified in the future will potentially lead to novel

https://www.frontiersin.org/articles/10.3389/fped.2015.00078/full


advances in the treatment of nephrotic syndrome, with higher effectiveness in reducing proteinuria at
an acceptable level of AEs.
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Introduction

Sepsis and septic shock continues to have high mortality despite improvements in care

process. Surviving Sepsis Campaign international guidelines for management of sepsis and

septic shock are a resource document usable in most areas of sepsis management. Some

categories are broad, such as initial resuscitation while some are narrow, such as empiric

antifungal therapy for a probable fungal infection. The guidelines gives us a systematic

approach to treating the sepsis patient through a management continuum starting with

recognition, initial resuscitation, antimicrobials, source control, fluids, vasoactive therapy,

and moving further to organ support and adjunctive therapies.

Timeline of the SSC Guidelines

The Surviving Sepsis Campaign (SSC) was launched in 2002 with a seven point agenda:

building awareness of sepsis, improving diagnosis and recognition, defining and increasing

the use of appropriate treatment and care, educating health care professionals, improving

post–intensive care unit care, developing guidelines of care, and implementing a performance

improvement program. First edition of Surviving Sepsis Campaign guidelines were published

in 2004. Thereafter revisions were published in 2008 and in 2012. Current revision started in

2014 and was completed by 2016.

Methods

The panel had five sections: hemodynamics, infection, adjunctive therapies, metabolism and

ventilation. Population, intervention, comparison, and outcomes (PICO) questions were

debated, reviewed and updated as required, and evidence base was generated. Each subgroup

compromised a series of clinical questions, extensively searched for best available updated

evidence, and followed by the principles of the Grading of Recommendations Assessment,

Development, and Evaluation (GRADE) system. GRADE system evaluated the quality of



evidence from high to very low and formulated recommendations as strong or weak, or best

practice statement (BPS) when applicable.

Definitions

Sepsis: Life-threatening organ dysfunction caused by dysregulated host response to infection.

This is as opposed to the “regulated host response” that characterizes the non-septic response

to infection.

Septic Shock: Subset of sepsis with circulatory and cellular/metabolic dysfunction associated

with higher risk of mortality.

Patients with septic shock can be identified with a clinical construct of sepsis with persisting

hypotension requiring vasopressors to maintain MAP 65 mm Hg and having a serum lactate

level >2 mmol/L (18 mg/dL) despite adequate volume resuscitation.

Early identification and treatment of patients with sepsis (formerly called severe sepsis)

should continue essentially as has been previously recommended by SSC. Sepsis-3 clinical

criteria (i.e. qSOFA) were not used in studies that informed the recommendations in this

revision.

qSOFA

It is a tool derived retrospectively on large, mainly US, datasets requiring prospective

validation in different healthcare settings. Larger trials shall confirm the utility prospectively

and qSOFA may become a useful rapid diagnostic tool (e.g. in resource-poor settings).

Sepsis-3 proposes qSOFA as a tool for identifying patients at risk of sepsis with a higher risk

of hospital death or prolonged intensive care unit (ICU) stay both inside and outside ICU.

Patients with suspicion of infection who are likely to have a long ICU stay or in hospital

mortality; can be promptly identified at the bedside with qSOFA (“HAT”); i.e. 2 or more of:



 Hypotension: SBP less than or equal to 100 mmHg

 Altered mental status (any GCS less than 15)

 Tachypnoea: RR greater than or equal to 22

A lot of patients have pre existing (new/old) co morbidities and hence they have already

scored SOFA points at baseline.A change in SOFA ≥2 related to pre-infection baseline is to

be evaluated. However, the presence of two qSOFA criteria is a predictor of both increased

mortality and ICU. The new sepsis definitions recommend using a change in baseline of the

total SOFA score of two or more points to represent organ dysfunction.

FIG.1 qSOFA criteria

Recommendations:

The recommendations made in SSC guidelines are meant to guide the clinician caring for

adult patients with sepsis or septic shock. These recommendations cannot replace the

clinician’s decision-making capability when presented with a patient’s unique set of clinical

variables in a particular context. Recommendations are valid for the sepsis patient in a

hospital setting. SSC guidelines are meant to be best practice (the committee considers this a

goal for clinical practice) and not created to represent standard of care.

TABLE 1.Grading terminology 2016 vs 2012

There are in total of 93 recommendations. 32 Strong recommendations are “We recommend”

and 39 Weak recommendations: “We suggest”. 18 Best Practice Statements are also part of

SSC 2016 guidelines. No recommendations are provided for 4 PICO questions.



INITIAL RESUSCITATION AND STATUS OF EARLY GOAL DIRECTED

THERAPY

2012 Recommendation for Initial Resuscitation and the need for change

In the 2012 edition, the protocolised, quantitative resuscitation of patients with sepsis-

induced tissue hypoperfusion was recommended. During the first 6 hours of resuscitation, the

goals of initial resuscitation were all of the following as a part of a treatment protocol:

a) CVP 8–12 mm Hg

b) MAP ≥ 65 mm Hg

c) Urine output ≥ 0.5 mL/kg/hr

d) Scvo2 ≥ 70%.

Since the Rivers' landmark study in 2001, EGDT has been a backbone of sepsis treatment and

led to the SSC. Many epidemiological studies support the positive effect of the past decade's

treatment strategy on the outcome of sepsis.

However, with emerging evidence, controversy started surrounding singular elements of

EGDT contributing to the better outcome. Three major prospective and randomized trials

suggested that some elements of EGDT did not have any effect on the outcome benefit.

Failure to show a mortality reduction in these three large multicenter RCTs (PROMISE,

ARISE, ProCESS) casted doubts on the EGDT approach. ProCESS & ARISE also

reconfirmed the recommendation of 2012 SSC guideline pertaining to the threshold of MAP

or transfusion.

2016 recommendation for Initial Resuscitation

The 2016 guidelines states that sepsis and septic shock are medical emergencies needing

immediate treatment and resuscitation (BPS). Initial resuscitation from sepsis-induced hypo

perfusion with at least 30 mL/kg of IV crystalloid fluid is given within the first 3 h (Strong



recommendation; low quality of evidence). Following initial fluid resuscitation, additional

fluid is guided by frequent reassessment of hemodynamic status (BPS) which includes

thorough clinical examination and evaluation of available physiologic variables (heart rate,

blood pressure, arterial oxygen saturation, respiratory rate, temperature, urine output, and

others, as available). These newer guidelines emphasize on using of dynamic variables to

guide resuscitation and do not prescribe the use of CVP or ScV02. Early measurement of

lactate and guiding resuscitation towards its normalization is also stressed upon with a

recommendation to achieve a MAP ≥65 mm Hg for the typical patient with sepsis who at the

end of 6 hours are in shock with elevated lactate ≥4 mmol/L.

Source Control

We recommend that a specific anatomic diagnosis of infection requiring emergent source

control be identified or excluded as rapidly as possible in patients with sepsis or septic shock,

and that any required source control intervention be implemented as soon as medically and

logistically practical after the diagnosis is made. (Best Practice Statement).

Antibiotics

We recommend that administration of IV antimicrobials be initiated as soon as possible after

recognition and within 1 h for both sepsis and septic shock. (Strong recommendation,

moderate quality of evidence).

We recommend empiric broad-spectrum therapy with one or more antimicrobials to cover all

likely pathogens. (Strong recommendation, moderate quality of evidence).



Fluid Therapy

We recommend crystalloids as the fluid of choice for initial resuscitation and subsequent

intravascular volume replacement in patients with sepsis and septic shock. (Strong

recommendation, moderate quality of evidence).

We suggest using albumin in addition to crystalloids when patients require substantial

amounts of crystalloids. (Weak recommendation, low quality of evidence).

We recommend an initial target mean arterial pressure of 65 mmHg in patients with septic

shock requiring vasopressors. (Strong recommendation; moderate quality of evidence)

Vasoactive agents

We recommend norepinephrine as the first choice vasopressor. (Strong recommendation,

moderate quality of evidence).

We suggest adding either vasopressin (up to 0.03 U/min) or epinephrine to norepinephrine

with the intent of raising MAP to target, or adding vasopressin (up to 0.03 U/min) to decrease

norepinephrine dosage. (weak recommendation, low quality of evidence)

If shock is not resolving quickly, we recommend further hemodynamic assessment (such as

assessing cardiac function) to determine the type of shock if the clinical examination does not

lead to a clear diagnosis. (BPS)

We suggest that dynamic over static variables be used to predict fluid responsiveness, where

available. (Weak recommendation; low quality of evidence)

SCREENING FOR SEPSIS AND PERFORMANCE IMPROVEMENT

We recommend that hospitals and hospital systems have a performance improvement

program for sepsis including sepsis screening for acutely ill, high-risk patients. (BPS)



Sepsis Performance Improvement

Performance improvement efforts for sepsis are associated with improved patient outcomes

A recent meta-analysis of 50 observational studies suggested performance improvement

programs associated with a significant increase in compliance with the SSC bundles and a

reduction in mortality (OR 0.66; 95% CI 0.61-0.72).

Mandated public reporting is required.

Diagnosis

We recommend that appropriate routine microbiologic cultures (including blood) be

obtained before starting antimicrobial therapy in patients with suspected sepsis and septic

shock if doing so results in no substantial delay in the start of antimicrobials. (BPS)

Remarks: Appropriate routine microbiologic cultures always include at least two sets of

blood cultures (aerobic and anaerobic).

Antibiotics

We suggest empiric combination therapy (using at least two antibiotics of different

antimicrobial classes) aimed at the most likely bacterial pathogen(s) for the initial

management of septic shock. (Weak recommendation; low quality of evidence)

We suggest that combination therapy not be routinely used for on-going treatment of most

other serious infections, including bacteremia and sepsis without shock. (Weak

recommendation; low quality of evidence).

We recommend against combination therapy for the routine treatment of neutropenic

sepsis/bacteremia. (Strong recommendation; moderate quality of evidence).



Antibiotic Stewardship

We recommend that empiric antimicrobial therapy be narrowed once pathogen identification

and sensitivities are established and/or adequate clinical improvement is noted.(BPS)

We suggest that an antimicrobial treatment duration of 7-10 days is adequate for most serious

infections associated with sepsis and septic shock. (Weak recommendation; low quality of

evidence)

We recommend daily assessment for de-escalation of antimicrobial therapy in patients with

sepsis and septic shock.(BPS)

We suggest that measurement of procalcitonin levels can be used to support shortening the

duration of antimicrobial therapy in sepsis patients. (Weak recommendation; low quality of

evidence)

CORTICOSTEROIDS

Randomized clinical trials evaluating the efficacy of adjunctive corticosteroids in septic

shock have shown conflicting evidence of clinical relevance.

We suggest against using intravenous hydrocortisone to treat septic shock patients if adequate

fluid resuscitation and vasopressor therapy are able to restore hemodynamic stability. If this

is not achievable, we suggest intravenous hydrocortisone at a dose of 200 mg per day. (Weak

recommendation; low quality of evidence)

Recently published Adjunctive Corticosteroid Treatment in Critically Ill Patients with Septic

Shock (ADRENAL) trial found that the administration of hydrocortisone did not result in

lower 90-day mortality than placebo among patients with septic shock. This effect did not

differ in any of the six prespecified subgroups. The trial observed a more rapid resolution of



shock and a lower incidence of blood transfusion among patients who received

hydrocortisone than among those who received placebo.

Mechanical Ventilation

We suggest using higher PEEP over lower PEEP in adult patients with sepsis-induced

moderate to severe ARDS. (Weak recommendation; moderate quality of evidence)

We recommend using prone over supine position in adult patients with sepsis-induced ARDS

and a PaO2/FIO2 ratio <150. (Strong recommendation; moderate quality of evidence)

We recommend against the use of HFOV in adult patients with sepsis-induced ARDS.

(Strong recommendation; moderate quality of evidence)

We recommend against the use of beta-2 agonists for the treatment of patients with sepsis-

induced ARDS without bronchospasm. (Strong recommendation; moderate quality of

evidence)

We suggest using lower tidal volumes over higher tidal volumes in adult patients with sepsis-

induced respiratory failure without ARDS. (Weak recommendation; low quality of evidence)

GLUCOSE CONTROL

We recommend a protocolized approach to blood glucose management in ICU patients with

sepsis, commencing insulin dosing when 2 consecutive blood glucose levels are >180 mg/dL.

This approach should target an upper blood glucose level ≤180 mg/dL rather than an upper

target blood glucose ≤110 mg/dL. (Strong recommendation; high quality of evidence)

We recommend that blood glucose values be monitored every 1 to 2 hrs until glucose values

and insulin infusion rates are stable, then every 4 hrs thereafter in patients receiving insulin

infusions. (BPS)



We recommend that glucose levels obtained with point-of-care testing of capillary blood be

interpreted with caution, as such measurements may not accurately estimate arterial blood or

plasma glucose values. (BPS)

We suggest the use of arterial blood rather than capillary blood for point of care testing using

glucose meters if patients have arterial catheters. (Weak recommendation; low quality of

evidence)

Blood purification has been included for the first time in the SSC guidelines. Polymyxin B

hemoperfusion therapy is cited as the most largely studied of blood purification therapies for

the treatment of sepsis. The meta-analysis by Zhou et al.2 published in 2013 is cited as a

study that demonstrated a positive effect of PMX-HP on mortality. The French ABDOMIX

study performed by Payen et al.3 is mentioned as a study with questionable results,

particularly due to the low severity of illness of the patients that were included in the study.

The EUPHRATES study is mentioned as an ongoing multicenter, blinded RCT, which should

provide stronger evidence concerning PMX-HP for the treatment of sepsis and septic shock4.

Coupled plasma filtration and adsorption (CPFA) is mentioned, but the only RCT conducted

for this technique was stopped for futility and the authors raise doubts about the feasibility of

CPFA.No other blood purification techniques are mentioned due to the lack of RCTs or other

substantial evidence.

Ulinastatin

The SSC 2016 guidelines have no recommendations on Ulinastatin. The inputs on ulinastatin

are from the Japanese guidelines for management of sepsis published in 2014.The indications

for ulinastatin are septic shock and acute pancreatitis. In a double-blind study done at forty

hospitals targeting patients with shock (excluding those with cardiogenic shock), a significant



improvement in shock score evaluated with blood pressure, heart rate, base excess, urine

output, and level of consciousness was reported. Ulinastatin was more effective in the high-

dose group than in the low-dose group. A significant improvement of prognosis in septic

shock patients was achieved. A double-blind study performed in six institutions suggested the

possibility that ulinastatin improves hemodynamics indirectly through suppressing the release

and inhibiting the activity of proteases, despite having no direct effect on hemodynamics.

Furthermore, it has also been found to have a free radical scavenging activity. In RCTs

targeting sepsis performed in China, improvements in the severity score, homeostasis, and

survival have been reported. However, the method of administration was different from that

in Japan with regard to the dose of UTI and the use in combination with thymosin α.

Renal Replacement Therapy

We suggest against the use of renal replacement therapy in patients with sepsis and acute

kidney injury for increase in creatinine or oliguria without other definitive indications for

dialysis. (Weak recommendation; low quality of evidence)

Nutrition

We recommend against the administration of early parenteral nutrition alone or parenteral

nutrition in combination with enteral feedings (but rather initiate early enteral nutrition) in

critically ill patients with sepsis or septic shock who can be fed enterally. (Strong

recommendation; moderate quality of evidence) We recommend against the administration of

parenteral nutrition alone or in combination with enteral feeds (but rather to initiate IV

glucose and advance enteral feeds as tolerated) over the first 7 days in critically ill patients

with sepsis or septic shock in whom early enteral feeding is not feasible. (Strong

recommendation; moderate quality of evidence).



We suggest the early initiation of enteral feeding rather than a complete fast or only IV

glucose in critically ill patients with sepsis or septic shock who can be fed enterally. (Weak

recommendation; low quality of evidence)

We suggest either early trophic/hypocaloric or early full enteral feeding in critically ill

patients with sepsis or septic shock; if trophic/hypocaloric feeding is the initial strategy, then

feeds should be advanced according to patient tolerance. (Weak recommendation; moderate

quality of evidence)

We suggest against routinely monitoring gastric residual volumes in critically ill patients with

sepsis or septic shock. (Weak recommendation; low quality of evidence). However, we

suggest measurement of gastric residuals in patients with feeding intolerance or who are

considered to be high risk for aspiration. (Weak recommendation; very low quality of

evidence)

We suggest the use of prokinetic agents in critically ill patients with sepsis or septic shock

and feeding intolerance. (Weak recommendation; low quality of evidence)

Setting Goals of Care

The guidelines recommend that goals of care and prognosis be discussed with patients and

families. (BPS) SSC recommends that the goals of care be incorporated into treatment and

end-of-life care planning, utilizing palliative care principles where appropriate. (Strong

recommendation; moderate quality of evidence) .We suggest that goals of care be addressed

as early as feasible, but no later than within 72 hours of ICU admission. (Weak

recommendation; low quality of evidence)



Conclusions

Sepsis is a medical emergency. Start resuscitation early with source control, intravenous

fluids and antibiotics. Frequent assessment of the patients’ volume status is crucial

throughout the resuscitation period. We suggest guiding resuscitation to normalize lactate in

patients with elevated lactate levels as a marker of tissue hypoperfusion.

Substantial agreement exists among a large cohort of international experts regarding many

strong recommendations for the best care of patients with sepsis. Although a significant

number of aspects of care have relatively weak support, evidence-based recommendations

regarding the acute management of sepsis and septic shock are the foundation of improved

outcomes for these critically ill patients with high mortality. Inspection and reflection in our

clinical practice will give insight into what can be stated with confidence and−equally

important−where opportunities for future research lie.
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Introduction

Urine sediment examination is one of the most preliminary laboratory tests that is

requested in any patient presenting with a suspected kidney disorder. The results of the

urinalysis in conjunction with the clinical presentation of the patient, helps the

nephrologist to reach a fairly accurate renal diagnosis. He is able to decide whether the

patient has a glomerular or tubular pathology and decide the further line of diagnostic

tests or treatment.

Recently there has been an increasing trend of using simpler methods like dipstick

methods for urinalysis, primarily because urine analysis is not considered clinically

informative. It has been relegated to be performed by the technical supervisor who is not

sensitized to the requirements of the nephrologist and lacks the clinical understanding to

make a clinico-pathological correlation.1,2 There are also lack of specific guidelines and

definitions for assessment of abnormalities in the bio-chemical and microscopic

parameters examined in the urine. This has resulted in a decline in the popularity and

usefulness of the art of urine sediment examination.

A simple non-invasive and inexpensive test like urine sediment examination, when

performed by a nephro-pathologist who is sensitized to the needs of the nephrologist, is

extremely useful in guiding treatment. We have tried to define guidelines and definitions

for studied bio-chemical and microscopic parameters so as to develop a uniform and

clinically relevant reporting system for urine sediment examination. We have also tried to

determine the role of this system of urine sediment examination for predicting the

requirement of kidney biopsy and in the clinical follow-up of these patients.

Procedure

The second morning urine sample is collected in each patient about one hour after

discarding the first morning sample. A mid stream sample is collected in a sterile

container after a hygienic cleaning of external genitalia. The urine sample is received in

our lab along with a form describing clinical presentation of the patient in brief.
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Processing of urine samples:

Urine samples should be processed within one hour. After a physical examination

including color, turbidity and pH, 10 ml of urine is centrifuged at 2000 rpm for 10

minutes. The supernatant is tested for sugar by dipstick method. Semi-quantitative

protein estimation is performed in the supernatant using sulpho-salicylic precipitation

method.3 The proteinuria is graded subjectively as 1+ to 4+ (Table 1). Proteinuria was

classified as moderate if 2+ and significant if 3+ or more.

For the microscopic examination, the urinary precipitate is resuspended in one ml of

supernatant urine. One drop of supravital stain containing 3% crystal violet (C.I. 42555)

and 0.25% sarfranin O (C.I. 50240) mixed in 1:10 ratio and containing a few ml of

ethanol; is added to stain the cellular components. This stain allows easy recognition of

formed cell elements in the urine sediment under bright field microscopy, negating the

use of a phase contrast microscope. It also helps in the preservation of the formed cell

components by the ethanol it contains so that the sediment can be kept in the refrigerator

and examined at will.

Microscopic examination of urine:

One drop of the so prepared supernatant is examined under the 22x22 mm cover slip.

Number and nature of casts is assessed under low power (10 x magnifications). Presence

of red blood cells (RBCs), white blood cells (WBCs), epithelial cells (ECs), crystals and

fat bodies was noted under high power. Presence of RBCs and WBCs more than five per

high power field (HPF) is regarded as abnormal.

The morphology of RBCs is carefully examined under high power (40 x magnifications).

Dehemoglobinized RBCs with irregular crenated outlines are regarded as dysmorphic. If

more than 20% of the RBCs are dysmorphic, these are regarded as glomerular in origin

and the hematuria labeled as “glomerular hematuria”.4-8 Presence of acanthocytes with

cytoplasmic blebs are also regarded as highly significant for glomerular hematuria.9-10
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Developing a Standard System of reporting urine sediment for the nephrologist:

The currently used method of microscopic urine examination of urine simply states type

and number of all formed elements present. To make the urine report more diagnostic,

and informative for the nephrologist, a standardized system of reporting urine sediment

was developed giving prime importance to two aspects; primarily degree of proteinuria

and presence of glomerular hematuria. The urine sediment was classified as “inactive”

when it did not show features of glomerular hematuria. The inactive sediment was further

sub classified according to the degree of associated proteinuria into three subgroups:

1. Inactive sediment alone: when not associated with proteinuria or showed

minimal quantities of proteinuria (upto1+)

2. Inactive sediment with moderate proteinuria (associated with 2+ protein)

3. Inactive sediment with significant proteinuria (associated with 3+ or more

protein)

When glomerular hematuria was associated with moderate proteinuria, the sediment was

classified as “active sediment”. Associated features like significant proteinuria were also

mentioned in the diagnosis. When the active sediment was associated with cellular casts

like RBC and WBC casts, these features were regarded as highly significant of a

proliferative glomerulopathy.17

When the glomerular hematuria was not associated with proteinuria or associated with

minimal proteinuria (up to 1+), it was reported as “glomerular hematuria” alone. Thus

active sediment was further sub-classified into four sub-groups:

1. Glomerular hematuria

2. Active sediment

3. Active sediment with significant proteinuria

4. Active sediment associated with features of a proliferative glomerulopathy

A tubular pathology was suspected on the basis of clinical features of decreased renal

output, and a microscopic diagnosis of inactive sediment with or without mild proteinuria

and pyuria (more than 5 WBCs/HPF). Interstitial nephritis was diagnosed when inactive

sediment was associated with pyuria and WBC casts.



4

Non glomerular hematuria (NGH) was diagnosed when more than 90% of the RBCs in

the urine sediment showed a normal morphology with good hemoglobinization. Non

glomerular hematuria was seen in cases of acute kidney injury, renal stones, high grade

fever, pyelonephritis, and vascular disorders5. Patients of IgA nephropathy (IgA N)

showed a mixture of non glomerular and glomerular hematuria. Therefore, even if the

percentage of dysmorphic RBCs was less than 20%, a comment on their presence was

always included in the urine sediment report.

Presence of lipid casts and fat bodies in association with proteinuria were indicative of

lipiduria in patients of nephrotic syndrome.

Correlation of the activity of the urine sediment with the kidney biopsy:

The basic motive of the above system of reporting the urine sediment was to indicate to

the nephrologist whether the patient was suffering from a glomerular or tubular pathology.

The glomerular involvement being an indicator for renal biopsy helped the nephrologist

to plan further treatment protocol of his patient.

As far as glomerular diseases are concerned, inactive sediment with varying degrees of

proteinuria maybe expected in minimal change disease (MCD), focal and segmental

glomerulosclerosis (FSGS), membranous glomerulopathy (MGN) and amyloidosis (AA).

Active sediment with or without proliferation maybe expected in focal proliferative

glomerulonephritis (FP), diffuse proliferative glomerulonephritis (DPGN), membrano-

proliferative glomerulonephritis (MPGN) and crescentic glomerulonephritis (CGN).

The tiered system of urine sediment examination is a clinically relevant system of urine

sediment examination. It attempts to correlate the abnormalities of the biochemical and

microscopic examination of urine with the clinical features of the patient. It helps the

nephrologist to decide whether the patient is suffering from a tubular or glomerular

pathology. In patients with a tubular pathology, treatment of the infection in case of

pyuria or removal of the drug causing interstitial nephritis usually suffices to treat the

patient. In patients with inactive sediment, the degree of proteinuria helps the

nephrologist to assess the efficacy of immunosuppressive therapy.

In contrast, active sediment indicates a glomerular pathology often requiring a kidney

biopsy in the patient. Thus the urine sediment helps the nephrologist to decide whether a
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kidney biopsy is required. This is an important decision keeping in mind that the

performance of the renal biopsy is an invasive procedure often laden with risks for the

patient. Thus definite indications of a renal biopsy include:- (1) patients with inactive

sediment with significant proteinuria not responding to therapy, (2) patients with rapidly

progressively renal failure to rule out crescentic glomerulonephritis, (3) adults with active

sediment with features suggestive of a proliferative glomerulopathy, (4) glomerular

hematuria in a young male which may indicate IgA nephropathy and (5) lupus nephritis

to classify the severity of the disease and activity and chronicity indices

Table 1 - Assessment of proteinuria by sulpho-salicylic acid method

Nature of precipitate Grading Semi-quantitative
estimation of protein

No turbidity Negative 5mg/dl or less
Perceptible turbidity Trace 20 mg/dl

Distinct turbidity but no discrete
granulation 1+ 50 mg/dl

Turbidity with granulation but no
flocculation 2+ 200 mg/dl

Turbidity with granulation and
flocculation 3+ 500 mg/dl

Clumps of precipitated protein 4+ 1.0gm/dl or more

Table 2 – Method of reporting activity of urine sediment

S No Urine sediment report

1. Inactive sediment alone: when not associated with proteinuria or with minimal

quantities of proteinuria (upto1+)

2. Inactive sediment with moderate proteinuria (associated with 2+ protein)

3. Inactive sediment with significant proteinuria (associated with 3+ or more protein)

4. Glomerular hematuria

5. Active sediment

6. Active sediment with significant proteinuria (associated with 3+ or more protein)

7. Active sediment associated with features of a proliferative glomerulopathy
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