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Editorial  

 

 

Another issue of Histograph for your 
pleasure (at least I hope so!). Remember 
we have the annual general meeting 
coming up (Friday 22nd September 
2017) and the National Meeting in 
Hobart. Unfortunately I will be travelling 
overseas at this time, so don’t put me 

into anything I can’t do! (which is 
probably everything!). In this issue we 
look at reflexive staining, the 
Immunohistochemical Mile-high Club 
and Back to Basics (Chemical Purity). I 
hope you all have a good few months 
leading up to Christmas. 

 

 

 

 

 

Tony Henwood,  

Acting Editor 

tony.henwood@health.nsw.gov.au 
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Chairman’s Report 

We are now approaching our Annual General Meeting. Our committee has approved some 
restructuring of the next committee which we have agreed has become too large with 22 members. 
Our next committee with comprise a maximum of 12 members. We will also incorporate working 
groups/sub groups to assist the committee. A Media/Newsletter group will cover the Histograph and 
social media. These groups will to be coordinated by the Chairman. Anne Prins and Penny Whippy 
will give us a presentation on their very successful “Cut Up” workshops. Dr Allan Cala was to speak on 
“Salt Water Drowning” and will now be overseas. He has agreed to present this talk at the NSW 
Conference next year. 
 
The “National Histology Conference” in Hobart (16th to 19th of November), is progressing well with 
good support from the delegates and trade. There are six workshops which have been well supported 
with some good speakers and topics. A great chance to meet your interstate colleagues and update 
your knowledge on the many things happening in the Histology world. We would like to see more 
NSW people attending. The early bird registration has been extended to the 30th of September, so 
jump on the website and register prior to this new closing date. 
 
Unfortunately we have had to move the “Processing and Embedding” and “H&E Staining” workshops 
to next year for reasons beyond our control. In July Anne and Penny held another successful “Special 
Stains” workshop in Canberra. On September the 27th to 29th , Anne and Penny will hold their last 
“Cut Up” workshop, which has been fully booked. Their contribution to this area of Histology has been 
immense. With the support of several companies they have produced a workshop that is recognised 
around Australia. We congratulate them on their achievement and commitment to Histology and our 
Society. 
 
Our committee member Rick Farquharson, has prepared a questionnaire to go to our members on 
Surgical Cut Up for Scientists. This has been sent and Rick will collate the information that he receives 
so we can have a better idea of what is required in this area in the future. An area we will be 
reviewing into the coming year. 
 
Leah Simmons is part of a National Committee which is reviewing teaching courses. This also involves 
surveys which we are asking our members to assist with. Histology teaching courses are another 
important area that our Committee is providing input into. 
 
Work is progressing on our next NSW State Conference on the 5th to the 7th of October 2018. The 
venue has been booked, Rooty Hill RSL Club. We are starting to look at topics and speakers. Ideas are 
welcome.   
 
We have been invited to be part of the AIMS/AACB meeting in Sydney in September 2018. Our 
Committee has agreed to be part of this meeting and details are to be worked out with the organising 
committee.  
 
Cheers, 
 
Trevor Hinwood. 
Chairperson. 
Histotechnology Society of NSW. 
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The Immunohistochemistry 

Mile-High Club 

 
Heat-induced Epitope Retrieval for Immunohistochemistry at High 
Altitude 
 
Tony Henwood, Principal Scientist, Histopathology, The Children’s Hospital at Westmead 
 
Have you noticed that the higher up 
you go in altitude, the harder it is to get 
a good hot cup of coffee? From basic 
physics, we recall that a liquid boils at 
the temperature at which its vapour 
pressure equals the external pressure. 
At the standard atmospheric pressure 
of 1 atmosphere (about 10 kPa) water 
boils at 100oC; at high altitude, where 
barometric pressure is lower, water 
boils at a slightly lower temperature. 
For example, in Denver, Colorado 
(elevation: 1609 m), the atmospheric 
pressure averages around 84 kPa, and 
water boils at approximately 95oC 
(1,3). 
 
Patsy Ruegg and her co-workers from 
Aurora, Colorado (1648m above sea 
level) often found inconsistent and 
sometimes unsatisfactory 
immunohistochemical staining. They 
found that performing epitope retrieval 
at 100oC tended to produce 
unpredictable, and generally 
suboptimal, results. They showed that 
at high altitude lower HIER 
temperatures (either 95oC or 90oC) 
tended to produce superior results. 

They suspect that poor staining is due 
to boiling of the buffer solution under 
the Covertiles (as used in the Bond 
Immunostaining system) and drying of 
the reagents, resulting in uneven 
staining. 
 

 
Patsy also expressed concern 
regarding HER2/neu testing at high 
altitude using the HercepTest, an FDA 
approved device that requires 
laboratories to follow the 
manufacturer’s directions exactly (2).

 

 
References: 
1. Stevens, K. A., Kovach, C. K., Tompkins, M., Ruegg, P., & Cohen, C. (2016). Heat-induced Epitope Retrieval 

for Immunohistochemistry at High Altitude: A Quality Assurance Study. Applied Immunohistochemistry & 
Molecular Morphology, 24(7), 531-534. 

2. Ruegg, P., & Lupfer, L. (2001). HER2/neu testing at altitudes above 5000 feet. Journal of Histotechnology, 
24(2), 129-130. 

3. What is the effect of pressure on the boiling of water? Why does water boil at a lower temperature at high 
altitudes? http://www.iapws.org/faq1/boil.html 
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What is Reflexive Staining? 

– Reflexive versus Selective. 

Tony Henwood, Principal Scientist, Histopathology, The Children’s Hospital at Westmead 
 
I have noticed in the literature papers 
appearing concerning “Reflexive 
Staining”. Is this a new 
immunohistochemical labelling system or 
some new-fangled stain we should be 
considering? Well I was not even close. It 
seems it refers to the routine, automatic 
inclusion of a staining technique on a 
particular specimen type received for 
histopathologic diagnosis. 
 
I suppose the first “Reflexive Stain” in 
Histopathology is the infamous 
Haematoxylin and Eosin (H&E) stain that 
is done on every biopsy we process to wax 
or frozen sections. So what others are 
there? Most laboratories assessing renal 
biopsies will “Reflexively” stain for 
basement membranes using Periodic 
Acid-Schiff’s and/ or Periodic Acid Silver 
Methenamine and the famous Modified 
Orcein stain has routinely been used to 
demonstrate Hepatitis B Surface Antigen, 
Copper associated protein and elastic 
tissue in routine liver biopsies (1). 
 
Recently the question of whether ancillary 
stains for helicobacter pylori on gastric 
biopsies should be routinely used 
regardless of the histologic appearance of 
a gastric biopsy specimen on H&E 
remains a subject of considerable debate 
(2). H. pylori, a spiral-shaped bacterium, 
can be seen in H&E staining and the 
sensitivity and specificity of H&E stain has 
been reported as 69-93% and 87-90%, 
respectively. However, the specificity can 
be improved to 90-100% by using special 
stains such as modified Giemsa stain, 
Warthin-Starry silver stain, Genta stain, 
and immunohistochemical (IHC) stain (3). 
H&E stain can directly identify H. pylori in 
a high-magnification field and evaluate 
the degree of inflammation. However, 

when a low density of H. pylori and 
atrophic mucosal change are combined, it 
becomes difficult to see the organism. 
According to Lee and Kim (3) since the 
Giemsa stain is easy to use, inexpensive, 
and provides consistent results; it is the 
preferred method in many laboratories. 
Warthin-Starry silver stain was crucial to 
the original demonstration of H. pylori, 
but it is expensive and the results are not 
always reliable. Genta stain has the 
advantage of visualizing both the 

inflammatory cells and H. pylori by 
combining silver, H&E, and Alcian blue 
stains. However, this is technically 
complex, expensive and time-consuming. 
IHC staining is also available and highly 
sensitive and reliable. IHC staining has a 
particular advantage in patients partially 
treated for H. pylori gastritis, a setting 
that can result in atypical (including 
coccoid) forms, which may mimic bacteria 
or cell debris on H&E preparations. The 
major advantages of IHC stain include 
shorter screening time and high specificity 
because it can exclude other similar-
shaped organisms (3). 
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Not all bacteria in the stomach are H. 
pylori. The differential diagnosis includes 
oral flora contaminants, bacteria in 
gastric contents of patients with 
hypochlorhydria, and H. heilmannii 
infection. In most cases, non-Helicobacter 
bacteria are easily distinguished from H. 
pylori and do not pose substantial 
diagnostic challenges. The former appear 
as “clouds” of cocci and/or bacilli that are 
thicker and larger than H. pylori 
organisms. Non-Helicobacter organisms 
are located in luminal mucin and show no 
specific relationship to the mucosa, 
whereas H. pylori organisms are seen in 
close proximity to the foveolar 
epithelium. H. heilmannii are nearly twice 
as long as H. pylori and are much thicker. 
They have a pronounced corkscrew 
appearance distinct from the curvilinear 
shape of H. pylori. Histochemical stains do 
not distinguish H. pylori from other 
bacteria, and commercially available 
antibodies directed against H. pylori 
organisms cross-react with H. heilmannii, 
making ancillary stains less useful in this 
differential diagnosis (4). 
 
Several authors have shown that reflexive 
ancillary staining of all gastric biopsy 
specimens for helicobacter is not indicated 
and that H&E-stained sections are 
typically sufficient for diagnosis of HP 
gastritis (5, 7, 8, 9). Smith et al (6) stressed 
the fatigue factor to pathologists of 
looking at too many biopsy specimens for 
HP. Decker et al (7) support a policy of 
selective staining for H. Pylori as opposed 
to reflexive staining and go on to show 
that laboratories that change their policy 
can expect to generate cost savings 
without compromising detection rates or 
TAT. 
 
Pneumocystis jiroveci (formerly 
Pneumocystis carinii) is an opportunistic 
pathogen causing life-threatening 
pneumonia (Pneumocystis pneumonia) in 
immunosuppressed individuals. Its 
diagnosis is dependent on identification in 
bronchoalveolar lavage (BAL) specimens. 
Gomori’s methenamine silver nitrate 

(GMS) stain has been advocated to 
highlight the organisms in BAL specimens 
and many laboratories use GMS 
reflexively on all BALs (10). Nassar et al 
(10) found that performing reflexive GMS 
staining on all BAL specimens did not 
improve the diagnostic identification of 
Pneumocystis since the majority (98.3%) 
of diagnoses could be rendered on Pap 
stained slides. A cost analysis for GMS 
staining on 2,879 GMS-negative BAL 
specimens was estimated at $143,950. 
Thus, from diagnostic and cost benefit 
perspectives, they recommended that 
GMS staining should only be done 
selectively only on cases where Pap stain 
was negative, and the clinical 
presentation was consistent with 
Pneumocystis pneumonia (10). 
 
Several laboratories reflexively stain for 
mycobacteria and fungi (using ZN and 
GMS stains) in Bronchoalveolar lavage 
(BAL) specimens (11). Strenge et al (11) 
recommend that in a largely young and 
healthy population, it may be more 
feasible to perform these stains on BAL 
specimens selectively rather than 
reflexively, to control costs and enhance 
productivity.  
 
Al-Amiri et al (16) recommend the 
reflective use of PAS-staining for 
inflammatory skin disorders. They found 
that although careful search for hyphae 
in H&E-stained sections may detect 
fungal hyphae in cases of tinea, their 
presence can be missed, more often, if the 
diagnosis of tinea had not been suspected 
clinically. They therefore proposed that a 
Reflexive PAS stain may be considered for 
biopsies of all inflammatory lesions to 
improve the detection of hyphae that 
may be missed on routine H&E-stained 
slides, thus avoiding erroneous histological 
and clinical diagnoses. Mohan et al (17) 
and Wang et al (18) have also reported 
the usefulness of Reflexive PAS staining of 
inflammatory skin biopsies.  
 
 
  



 

 



Many histological laboratories use Perl’s 
stain as a reflexive special stain to 
evaluate the amount of iron present in 
bone marrow trephine biopsies (12). Iron 
deficiency is considered to be a major 
disease affecting many people worldwide. 
Although the examination of bone 
marrow trephine biopsies is invasive, 
uncomfortable and expensive, it is 
considered to be the gold standard for 
evaluating iron status in patients suffering 
from bone marrow diseases (12). 
Alwahaibi et al (12) in their study on the 
usefulness of Reflexive Perl’s staining of 
trephine biopsies found that the H&E 
stain was efficient and sensitive enough to 
evaluate hemosiderin biopsies when 
present in large quantities but not in 
small quantities. Stuart-Smith et al (13), in 
their study of reflexive Perl’s staining of 
trephine biopsies, found that aspirate 
smears reflected bone marrow iron stores 
more reliably than formic acid decalcified 
trephine biopsy sections. The presence of 
iron in Perls’ stained aspirates in 44% of 
cases with negative Perls’ stained sections 
indicates that iron is often lost from 
sections during decalcification. However, 
61% of cases with aspirate samples with 
no visible tissue fragments had a positive 
trephine biopsy Perls’ stain, contributing 
useful clinical information about iron 
status. Preparation of Selective Perls’ 
stained sections only in cases in which 
aspirate samples are inadequate for iron 
assessment and no obvious hemosiderin is 
present in an H&E stained section could 
produce savings in staff time and reagent 
costs.  
 
Alwahaibi et al (14) studied the possibility 
of removing the Reflexive staining for iron 
in liver biopsies, relying on H&E 

morphology to identify iron pigment. 
They found that the H&E was a sensitive 
technique for detecting iron pigment in 
liver biopsies, particularly when present in 
large quantities. In 17 cases, brown 
pigment that was thought to contain iron 
in H and E stain were negative on Perl’s 
staining. The pigment was found to be 
either lipofuscin or bile pigments which 
also had a golden brown colour. These 
pigments can lead to misdiagnosis as iron 
pigment on H and E staining but can be 
distinguished from iron by their location 
(14). 
 
Northcutt & Tschen (15) found that the 
Reflexive staining for iron in the 
evaluation of leg biopsies of 
inflammatory lesions was useful in the 
diagnosis of Stasis dermatitis and 
Schamberg’s disease. There is a plethora 
of other skin disorders where iron staining 
is useful (15). Negative iron stain was also 
useful in suggesting the presence of 
melanin pigment in macrophages in 
lichenoid and other dermatoses. 
 
So is Reflexive staining a bad thing? I 
suppose that it is up to our pathologists. I 
am not sure the cost savings of doing 
selective rather than reflexive staining for 
helicobacter is really that significant and 
if it eases the job of the pathologist 
detecting these bacteria then well and 
good. Possibly reflective 
immunohistochemistry, for example for 
viral antigens in transplant biopsies, 
might induce considerable cost savings if 
they were to be done selectively, but then 
the laboratory needs to consider 
maintenance of test competency if the 
test suddenly becomes an infrequent 
order. Things to ponder! 
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2017 – 2018 Membership Renewal Notice 

 
Dear Member, 
 
This is a friendly reminder that your membership is up for renewal. If you have 
already renewed, thank you! If you still need to renew, just visit our website 
www.histonsw.org.au. Once you’re logged into the site, click My Account in the top-
right. In the My Subscriptions section there should be a Renew button if your 
membership expires. Please don’t hesitate to contact us if you encounter any issues. 
 
As a member you will have the top 3 benefits: 

1. Networking & Communication with experts 
2. Professional Development 
3. Learning Best Practices. 

 
Also, have access to top 5 programs and services: 
 

1. Support of continuing education (NATA Requirement) 
2. Discount on Workshops & Conferences 
3. Free Scientific Talks 
4. Support of Faculty 
5. Free Newsletter & Information 

We have some exciting events coming up next year including our next 
“Histotechnology Society of NSW State Conference 2018” in Sydney and look 
forward to having you join our fellow scientists. 
 
On behalf of the Membership Committee of Histotechnology Society of NSW, I thank 
you for your continuing support and participation and look forward to seeing you 
soon. 
 
 
Regards, 
 
Bharathi Cheerala 
Secretary 
Histotechnology Society of NSW
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Back to Basics – Chemical Grades 

 
Tony Henwood, Principal Scientist, Histopathology, The Children’s Hospital at Westmead 

 
In the clinical laboratory, ultrapure chemicals function as the primary means of evaluating chemical 

methods and calibrating instruments (Zief & Michelotti 1971). High-purity compounds have been 

defined as having an overall purity or assay of 99.95% (w/w) or greater and a total impurity content 

of 0.05% or less, that is of 500 parts per million maximum. This definition is a limiting one. Chemicals 

with far smaller impurity content are needed and can be prepared. For many organic compounds, it 

may be noted, this definition is too restrictive because it is difficult to attain a purity of 99.9% for 

them (eg dyes) (Barnard 1975). 

Most chemicals are labelled with a grade. The grade indicates how pure the chemical is. The greater 

the quantity of other chemicals, metals, water, or other impurities in the chemical, the lower the 

grade.  

Chemistry Grade Alternative Names  Purity 

Reagent  ACS, AR Grade Highest purity available; meets or exceeds 
standards set by the American Chemical Society 
(ACS) 

Laboratory Lab Relatively high purity, but may contain small 
amounts of impurities 

Technical Industrial Contains impurities 

 

In general, technical grade or laboratory grade are the lowest purity. ACS Reagent grade means that 

the chemical conforms to specifications defined by the Committee on Analytical Reagents of the 

American Chemical Society. 

These days, laboratory reagents are often classified not only on the basis of purity but also for 

intended use. For example: 

 Electronic grade – these have very stringent limits for metallic impurities as required for use in 

electronic component industry as such as below part per trillion or part per billion levels 

 HPLC grade – solvents meet strict UV absorbance specifications and are filtered for removal of 

sub-micron suspended solids. These chemicals have been tested for suitability in HPLC 

applications 

 Spectroscopy grade – includes solvents of high purity, low residue on boiling and having 

absorption blank in wavelength region of interest. HPLC/spectroscopy grade for common use in 

HPLC and spectroscopic applications. Spectroscopy grade salts alkali metal salts having 

transparency in IR region such as KBr, NaCl, CsI, etc. 

References 
Barnard Jr, A. J. (1975). HIGH-PURITY COMPOUNDS: AN OVERVIEW. NBS Special Publication, (408), 320. 

Zief, M., & Michelotti, F. W. (1971). Clinical chemistry: A challenge for high-purity standards and reagents. 
Clinical chemistry, 17(9), 833-840.  


