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Abstract  
 
Background: Papillary thyroid carcinoma is the most common endocrine and thyroid 
malignancy. The (BRAF V600E) mutation is the most common mutation in papillary thyroid 
cancer (PTC). The mutation is detected in about (60%) of the cases.  
Patients with BRAF mutation have been linked to aggressive clinical behavior, high 
recurrence rate, metastasis, and failure of treatment 
Aim of the study This study aims to find whether Immunohistochemisrty can 
substitute   molecular analysis in detection of BRAF V600E mutation in papillary 
thyroid carcinoma. This will safely time, cost, and effort. 
Patients and method This was a retrospective study, carried out in Basrah province, 
wax blocks were collected from histopathology labs during period from October 
through September 2023. Tissue sections were obtained from the paraffin blocks and 
submitted to routine hematoxylin and eosin stain. Then Immunohistochemical 
staining using primary monoclonal antibody for detection of BRAF mutation in 
papillary thyroid carcinoma. 

 After examination of H &E slides, the area of papillary thyroid carcinoma was 
determined and Then piece of tumor tissue with thickness of 5~10 um and a surface 
area between 0.5~1 cm². was taken from the wax block for DNA extraction and 
detection of BRAF mutation using Real-time PCR. 
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Results Thirty cases of papillary thyroid carcinoma were included in this study. 
Twenty-five case (83%) were female and five cases (16.66%) were male with mean 
age of 41.33+16.1 (range 16-81 years). Using real-time PCR, twelve cases (40%) 
were positive for BRAF mutation and eighteen cases (60%) were negative for BRAF 
mutation. 

 Using immunohistochemistry, thirteen cases (43.3%) were positive for BARF    
mutation & seventeen cases (56.7%) were negative for the mutation. The sensitivity 
of Immunohistochemistry in detecting BRAF mutation in papillary thyroid 
carcinoma is (66.7%) with specificity (72.2%). The positive predictive value is 
(61.5%) and the negative predictive value is (76.5%). 

Conclusion The findings from this study reveal a discrepancy between 
Immunohistochemistry and real-time PCR in identifying the BRAF V600E 
mutation. It is important to note that Immunohistochemistry should not serve as a 
substitute for molecular methods in detecting this mutation. In fact, relying solely 
on Immunohistochemistry may not be reliable due to its lower sensitivity. This could 
potentially lead to increased time, cost, and effort in the diagnostic process 

keywords: papillary thyroid carcinoma, BRAF, IHC, PCR 

 
 

Introduction:           

Papillary thyroid carcinoma (PTC) is a 
common malignant epithelial thyroid 
neoplasm with a good overall prognosis. 
It is characterized by set of nuclear 
features.1 Papillary thyroid carcinoma 
can occur at any age. Most tumors are 
diagnosed in the third to fifth decades of 
life. Women are affected more 
frequently than men in ratios of (2:1 to 
4:1).2 It can spread easily and invade 
cervical lymph nodes while vascular 
invasion is less common. The life 
expectancy of papillary thyroid 
carcinoma is affected by age of the 
patient.3&4 

     Papillary thyroid carcinomas, when 
observed microscopically, have a 

central fibro vascular core lined by one 
or multiple layers of cells with crowded 
nuclei. The tumor cells characterized by 
clear, ground glass, empty nuclei, called 
(Orphan Annie eyed) and contain hypo 
dense chromatin, often overlapping .2  

     The BRAF protein is a serine 
/threonine kinase expressed by the 
BRAF gene on chromosome 7q34 [long 
arm of chromosome 7, region 3, band 4] 
that function with Ras–Raf-MEK-
MAPK pathway. Normally it has 
important role in cell proliferation, 
differentiation, and programmed cell 
death.5 
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     The aberrant activation of MAPK 
pathway is the driving force for 
development of papillary carcinoma of 
thyroid gland and its progression.6 

     The most common mutation that led 
to this aberrant activation is 
the*T1799A B-type Raf kinase (BRAF) 
mutation that occur in about 60% of 
papillary thyroid carcinoma .7 The 
alteration occurring in BRAF gene is 
called (V600E) which alters the valine at 
position 600 in the protein to glutamic 
acid .8This mutation has been 
extensively studied, and significant 
progress has been made toward 
understanding its role in development of 
papillary thyroid cancer and clinical 
significance .7 

      Patients with BRAF mutation have 
been linked to aggressive clinical 
behavior, high recurrence and metastatic 
rate and failure of treatment (5). BRAF 
mutation can be positive in tumors other 
than papillary thyroid carcinoma    like 
Melanoma, colorectal carcinoma, 
anaplastic thyroid carcinoma, papillary 
craniopharyngiomas.9 

 Molecular methods including real time 
polymerase chain reaction (PCR) is the 
standard for detection of BRAF 
mutation with sensitivity reach between 
71% and 99%  .10&11 

Immunohistochemistry is a recent 
method for detection of this mutation 
using monoclonal antibody but it 

remains unclear whether it can replace 
molecular methods in clinical practice 
or not.12 

Patients and Method  

      This is a cross sectional 
retrospective study, carried out in 
Basrah province. The data collected 
from Alsader Teaching Hospital and 
private laboratories during the period 
from October 2019 through September 
2023. All cases of papillary carcinoma 
of thyroid gland diagnosed during the 
period of study were included in this 
study  

 Formalin fixed paraffin embedded 
blocks were collected. Three to five 
micrometers thickness sections were 
obtained and stained with routine 
hematoxylin and eosin stains. The slides 
were examined to confirm the diagnosis 
and to define the histological variants  

Then additional sections using 
positively charged slides were provided 
for Immunohistochemical staining for 
BRAF V600E mutations.  

 The piece of tumor tissue in appropriate 
size were taken from the wax block for 
DNA extraction for detection of BRAF 
mutation using real time PCR. 

   Regarding Immunohistochemistry 
stains only definite positive or negative 
results were      included. 

Cut of value is >10% of moderate and 
strong intensity of cytoplasmic tumor 
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cells are considered positive expression 
of BRAF, while < 10 of any intensity as 
well weak intensity in >10of tumor cells 
is considered negative expression.13 

Looking for BRAF mutation from 
extracted DNA was performed using 
real-time polymerase chain reaction 
(PCR), using The AmoyDX BRAF 
V600 E Mutations Detection kit. The 
result was examined by 
histopathologists and geneticist. 

The results were tabulated and analyzed 
using SPSS for windows, version 23.0 
(SPSS Inc., Chicago, Illinois, USA). 
Independent-samples t-test was used to 
investigate the significance of any 

statistical differences in quantitative 
data. The χ2-test was applied to 
investigate the association between 
qualitative data. P-value less than 0.05 
was statistically significant. 

Result  

       A total of thirty cases were 
included in the study, all diagnosed 
as papillary thyroid carcinoma. the 
mean age was 41.33 years (ranging 
from 16 to 81 years). Twenty-five 
cases (83.33%) out of thirty cases 
were females and five cases 
(16.66%) were males. Table I 

 
Table I: Age (Years)  and Sex of the study sample 
Number 30 

Age 
Mean± SD. 41.33± 16.1 
Median (Min.-Max.) 39 (16-81) 
Sex  
Female 25(83.33%) 
Male 5(16.66%) 

 
Annual distribution of papillary thyroid carcinoma  

             Nineteen cases (63%) of papillary thyroid carcinoma were diagnosed during 2022 
and 2023, while only two cases (6.7%) were diagnosed in 2020 Table II.  
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Table II: The number and percentage of cases diagnosed in each year of study 

Year Number Percentage 
2019 4 13.3 
2020 2 6.7 
2021 5 16.7 
2022 10 33.3 
2023 9 30.0 
Total 30 100.0 

  Nineteen cases (63.3%) were diagnosed as classic variant of papillary thyroid 

carcinoma. Four cases (13.3%) were diagnosed as follicular variant. Three cases 

(10.0%) were diagnosed as micro papillary variant. Two cases (6.75%) were diagnosed 

as encapsulated variant and Two cases (6.7%) were diagnosed as tall cell variant. 

Table III  

Table III The number and percentage of histological variant of papillary thyroid carcinoma 

included in the study. 

Variants Number Percentage 
Classic 19 63.3 

Follicular 4 13.3 
Papillary micro carcinoma 3 10.0 

Encapsulated 2 6.7 
Tall cell variant 2 6.7 

Total 30 100.0 
Result of real time PCR :Twelve cases (40.0%) were detected as positive for BRAFV600E 

mutation with real-time PCR. Eighteen cases (60.0%) were detected as negative for 

BRAFV600E mutation with real-time PCR as in Table IV 
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Table IV number and percentage of positive and negative BRAF mutation cases by real-time 

PCR. 

rPCR Number Percentage 
Positive 12 40.0 
Negative 18 60.0 

Total 30 100.0 
 

Result of Immunohistochemisrty thirteen cases (43.3%) were positive for 

BRAFV600E mutation in immune histochemical staining. seventeen cases (65.7%) 

were negative for BRAFV600E mutation. Table V  

Table V number and percentage of positive and negative BRAF mutation cases by 

Immunohistochemisrty (IHC). 

IHC Number Percentage 
Positive 13 43.3 
Negative 17 56.7 

Total 30 100.0 
Immunohistochemisrty versus real time PCR in detection of BRAF mutation.        

The sensitivity, specificity, positive Predictive value, and negative predictive 

value for IHC were tested against the rPCR. The sensitivity of 

Immunohistochemistry in detecting BRAF mutation in papillary thyroid 

carcinoma is 66.7% with specificity 72.2%. The positive predictive value is 

61.5% and the negative predictive value is 76.5%. Table VI 
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   Table VI: Validity and predictivity of IHC against RPCR 

  
Real time PCR 

 
 
  

Positive for 
BRAF 

 
Negative for 

BRAF 

IHC Positive for 
IHC 

True positive 
(TP)= 8 

False positive 
(FP)= 5 

 
Positive  

predictive value 
=TP/(TP+FP) 

=8/ (8+5) 
=61.5% 

 

 Negative 
For IHC 

False 
negative 
(FN)= 4 

True negative 
(TN)=13 

 
Negative  

predictive value 
=TN/ (FN+TN) 

=13/ (4+13) 
=76.5% 

 

 

 
Sensitivity 
=TP/(TP+F

N) 
=8/ (12) 
=66.7% 

 

 
Specificity 

=TN/(FP+TN) 
=13/ (18) 
=72.2% 
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 Consistency between Immunohistochemisrty and real time PCR  
ROC curve shows that the consistency between the two tests covered an area of 30.6% only (Figure 
1). 

 
Figure (1): ROC Curve of testing IHC results against RPCR results 

 
Area Under the Curve 
Test Result Variable(s): IHC 
Area= 30.6% 
 
Discussion  
      
      Papillary thyroid carcinoma 
(PTC) is the commonest type of 
thyroid malignancy with overall 
good prognosis. It has variable gross 
appearance according to its different 
histological variants.14 There is 

increase in the incidence of papillary 
thyroid carcinoma due to increased 
detection of small nodule through 
neck ultrasound and subsequent fine 
needle aspiration.15&16 

 BRAF V600 E is the commonest 
mutation occurring in papillary 
thyroid carcinoma. The detection of 
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BRAF mutation is important because 
it is related to local recurrence, 
metastasis and resistant to 
treatment(7).7 

 
      In this study the mean age was 
(41.33±16.1) year which was       
slightly higher than other studies in 
Iraq which reveals a mean age at 
diagnosis (36.9±11.17) years.13 

 
      In the present study, most of 
patients were females (83%) which is 
consistent with other local studies 
.13,17&18 

In this study, there was increase in the 
number of papillary thyroid 
carcinoma cases in Basrah in the last 
two years of the study (2022 and 
2023). This increase may be due to 
increase in detection rate by 
ultrasound or could be due to real 
increase in the incidence of papillary 
thyroid carcinoma in the last two 
years. 
The increase detection rate of 
papillary thyroid carcinoma is due to 
increase patient’s awareness.    
 
      The real time polymerase chain 
reaction (PCR) is regarded as the 
gold standard method for the 
detection of BRAF gene 
mutations.10&11The 
Immunohistochemistry method is 
widely used in pathology laboratories 
due to its lower cost, the shorter time 
required, and simple processing in 
compare to PCR. So, we thought 
about the use of 
Immunohistochemistry in detection 
of BRAF mutation to safe time, cost, 
and effort.  

 
       In the current study, the 
sensitivity, specificity, positive and 
negative predictive values were 
calculated for 
Immunohistochemisrty and 
compared with real time PCR in 
detection of BRAF mutation.  
By Immunohistochemistry (IHC), 
BRAF mutation was detected in 
(66%) of papillary thyroid carcinoma 
cases included in this study. The 
positive predictive value of 
Immunohistochemistry that refer to 
probability of diseased person with 
positive result is true positive   was 
(61.5%) and negative predictive 
value that refer to probability of 
person with negative result is true 
negative was (76.5%). These results 
are lower than other international 
study by Parker et al. (2020) who 
reported a sensitivity of (100%) and 
specificity of (40%).19 Another study 
by Zagzag et al. (2013) reported 
sensitivity (89%) and specificity 
(100%).20 

 
      In this study the low sensitivity of 
Immunohistochemistry in detecting 
BRAF mutation may be due to small 
sample size and so it is recommended 
to perform extended study to evaluate 
the real sensitivity of 
Immunohistochemistry in detection 
of BRAF mutation.  
   
  
      In this study, the percentage of 
positive case for BRAF mutation 
using real time PCR is 40%, which is 
slightly lower than other 
international results from two 
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different studies showing a 
percentage of 58% and 65% 
respectively.12&20 

Not all papillary thyroid carcinoma 
express BRAFv600E 
mutation,16,21&22 and therefore (60%) 
were detected as negative for BRAF 
mutation using real time polymerase 
chain reaction.  
      In current study the roc curve 
shows that consistency between 
Immunohistochemistry and real time 
PCR are only (31%).  
        This study shows that IHC cannot 
replace molecular analysis for detection 
of BRAF mutation. This result is not like 
other study done in same line that 
showed Immunohistochemistry can be 
useful without need for further 

molecular technique and this result may 
be due to small sample size.23 

 
 
 
Conclusion  

 
      The findings from this study reveal a 
discrepancy between 
Immunohistochemistry and real-time 
PCR in identifying the BRAF V600E 
mutation. It is important to note that 
Immunohistochemistry should not serve 
as a substitute for molecular methods in 
detecting this mutation. In fact, relying 
solely on Immunohistochemistry may 
not be reliable due to its lower 
sensitivity. This could potentially lead to 
increased time, cost, and effort in the 
diagnostic process. 

 
Reffrences 
1.Limaiem F, Rehman A, Anastasopoulou C. Papillary Thyroid Carcinoma. StatPearls Publishing; 
2023. 
  
2.LiVolsi VA. Papillary thyroid carcinoma: an update. Modern Pathology. 2011;24:S1-9. 
https://doi.org/10.1038/modpathol.2010.129. 
  
3.Haugen BR, Sawka AM, Alexander EK, Bible KC, Caturegli P, Doherty GM, et al. American 
Thyroid Association Guidelines on the Management of Thyroid Nodules and Differentiated Thyroid 
Cancer Task Force Review and Recommendation on the Proposed Renaming of Encapsulated 
Follicular Variant Papillary Thyroid Carcinoma Without Invasion to Noninvasive Follicular Thyroid 
Neoplasm with Papillary-Like Nuclear Features. Thyroid. 2017 Apr;27(4):481-3. 
https://doi.org/10.1089/thy.2016.0628. 
  
4.Shi X, Liu R, Basolo F, Giannini R, Shen X, Teng D, et al. Differential Clinicopathological Risk 
and Prognosis of Major Papillary Thyroid Cancer Variants. J Clin Endocrinol Metab. 2016 
Jan;101(1):264-74. 
https://doi.org/10.1210/jc.2015-2917. 
  
5.Cohen Y, Xing M, Mambo E, Guo Z, Wu G, Trink B, et al. BRAF Mutation in Papillary Thyroid 
Carcinoma. JNCI Journal of the National Cancer Institute. 2003 Apr 16;95(8):625-7. 
https://doi.org/10.1093/jnci/95.8.625. 
  
6.Tang KT, Lee CH. BRAF Mutation in Papillary Thyroid Carcinoma: Pathogenic Role and Clinical 
Implications. Journal of the Chinese Medical Association. 2010 Mar;73(3):113-28. 
https://doi.org/10.1016/S1726-4901(10)70025-3. 
  



86 
University of Basrah ,  Bas J Surg, Dec 29, 2023 
Document Type : Original Article, Doi: https://doi.org/10.33762/bsurg.2023.144308.1062  

7.Xing M. BRAF Mutation in Papillary Thyroid Cancer: Pathogenic Role, Molecular Bases, and 
Clinical Implications. Endocr Rev. 2007 Dec 1;28(7):742-62. 
https://doi.org/10.1210/er.2007-0007. 
  
8.Ma X, Xia C, Liu H, Zhu W. Primary thyroid spindle cell tumors: spindle cell variant of papillary 
thyroid carcinoma? Int J Clin Exp Pathol. 2015;8(10):13528-31.. 
  
9.Andrew JC. Stains & CD markers BRAF V600E [Internet]. 2022 [cited 2023 Oct 28]. Available 
from: https://www.pathologyoutlines.com/topic/stainsbraf.html. 
  
10.Kim WY, Kim H, Hwang TS, Oh SY. Comparison Between Real-Time PCR and Pyrosequencing 
for Detection of BRAF V600E Mutation in Thyroid Fine-Needle Aspirates. Applied 
Immunohistochemistry & Molecular Morphology. 2017 May;25(5):358-65. 
https://doi.org/10.1097/PAI.0000000000000308. 
  
11.Martinuzzi C, Pastorino L, Andreotti V, Garuti A, Minuto M, Fiocca R, et al. A combination of 
immunohistochemistry and molecular approaches improves highly sensitive detection of BRAF 
mutations in papillary thyroid cancer. Endocrine. 2016 Sep 22;53(3):672-80. 
https://doi.org/10.1007/s12020-015-0720-9. 
  
12.Szymonek M, Kowalik A, Kopczyński J, Gąsior-Perczak D, Pałyga I, Walczyk A, et al. 
Immunohistochemistry cannot replace DNA analysis for evaluation of BRAF V600E mutations in 
papillary thyroid carcinoma. Oncotarget. 2017 Sep 26;8(43):74897-909 
https://doi.org/10.18632/oncotarget.20451. 
  
13.Ban JM. Detection of Pan Braf in Thyroid Tumors in Iraqi Patients. IRAQI JOURNAL OF 
SCIENCE. 2017 Oct 30;58(4A). 
https://doi.org/10.24996/ijs.2017.58.4A.6. 
  
14.Al-Brahim N, Asa SL. Papillary Thyroid Carcinoma: An Overview. Arch Pathol Lab Med. 2006 
Jul 1;130(7):1057-62. 
https://doi.org/10.5858/2006-130-1057-PTCAO. 
  
15.Burgess JR, Tucker P. Incidence Trends for Papillary Thyroid Carcinoma and Their Correlation 
with Thyroid Surgery and Thyroid Fine-Needle Aspirate Cytology. Thyroid. 2006 Jan;16(1):47-53. 
https://doi.org/10.1089/thy.2006.16.47. 
  
16.John R. Goldblum, Laura W. Lamps, Jesse K. McKenney. Thyroid gland. In: Rosai and 
Ackerman's Surgical Pathology . 11th ed. Elsevier; 2018. p. 297-309.. 
  
17.McKelvie PA, Chan F, Yu Y, Waring P, Gresshoff I, Farrell S, et al. The prognostic significance 
of the BRAFV600E mutation in papillary thyroid carcinoma detected by mutation-specific 
immunohistochemistry. Pathology. 2013 Dec;45(7):637-44. 
https://doi.org/10.1097/PAT.0000000000000008. 
  
18.Wahid MHA, Almudhafar RH. Comparative BRAF V600E immunohistochemical expression in 
differentiated thyroid tumors with papillary features. J Med Life. 2022 Apr;15(4):520-5. 
https://doi.org/10.25122/jml-2021-0415. 
  
19.Parker KG, White MG, Cipriani NA. Comparison of Molecular Methods and BRAF 
Immunohistochemistry (VE1 Clone) for the Detection of BRAF V600E Mutation in Papillary Thyroid 
Carcinoma: A Meta-Analysis. Head Neck Pathol. 2020 Dec 1;14(4):1067-79. 
https://doi.org/10.1007/s12105-020-01166-8. 
  



Darweesh, S., Al-Diab, J., Al-Harron, S., Hasson, H. Comparative study between Immunohistochemistry and 
Molecular method in detection of BRAF V600E mutation in papillary thyroid carcinoma. Basrah Journal of 
Surgery, 2023; 29(2): 76-87. doi: 10.33762/bsurg.2023.144308.1062 

87 
 

20.Lung J, Hung MS, Lin YC, Jiang YY, Fang YH, Lu MS, et al. A highly sensitive and specific real-
time quantitative PCR for BRAF V600E/K mutation screening. Sci Rep. 2020 Oct 9;10(1):16943. 
https://doi.org/10.1038/s41598-020-72809-7. 
  
21.Teri A. Longacre, Joel K. Greenson, Jason LH, Victor E. Reuter. Pathology of thyroid and 
parathyroid. In: Mills and Sternberg's Diagnostic Surgical Pathology. Wolters Kluwer Health; 2021. 
p. 1360-89.. 
  
22.Jones J, Gaillard F. Papillary thyroid cancer. In: Radiopaedia.org. Radiopaedia.org; 2008. 
https://doi.org/10.53347/rID-1838. 
  
23.Paja Fano M, Ugalde Olano A, Fuertes Thomas E, Oleaga Alday A. Detección 
inmunohistoquímica de la mutación BRAF V600E en el carcinoma papilar de tiroides. Evaluación 
frente a la reacción en cadena de la polimerasa en tiempo real. Endocrinol Diabetes Nutr. 2017 
Feb;64(2):75-81. 
https://doi.org/10.1016/j.endinu.2016.12.004. 

 
Acknowledgement  
This study accomplishment would not have been possible without the help and scientific guidance of 
Dr.Saad Abdul Baqi, lecturer in pathology and medical genetic.  
I would like to thank Dr.Alaa Hussein Abed for his guidance in statistical analysis. 
Great thanks to the laboratory team in pathology department in Al-Sadr Teaching Hospital for their 
kind assistance. 

Funding: Self Fundinf 
Conflict of interest : Authors declare no conflict of interest . 

 
Authors’ Contributions: 
1. Sarah Ali Darweesh ; 2. Jasim M. Al-Diab; 3. Sawsan S. Al-Harron; 4. Hussam Aziz Hasson  
Concept and design: 1 
Data collection and analysis: 1,2,3 
Responsibility for statistical analysis: 1 
Writing the article: 1,2,3 
Critical review: 1,2,3,4 
Final approval of the article: 1,2,3,4 
 
Each author believes that the manuscript represents honest work and certifies that the article 
is original, is not under consideration by any other journal, and has not been previously 
published.  
Availability of Data and Material: 
The corresponding author is prompt to supply datasets generated during and/or analyzed 
during the current study on wise request. 

 
This is an open access article under the CC BY 4.0 license:  http://creativecommons.org/licenses/by/4.0/ 

 
Cite this article: Darweesh, S., Al-Diab, J., Al-Harron, S., Hasson, H. Comparative study between 
Immunohistochemistry and Molecular method in detection of BRAF V600E mutation in papillary thyroid 
carcinoma. Basrah Journal of Surgery, 2023; 29(2): 76-87. doi: 10.33762/bsurg.2023.144308.1062 

 

 
 
 


